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31 tk ■ v «■ ab m ^ m & # 5 fc * {c tt „ & * l < « *& & & * © ^ ^ v w m c a >. k » -t- 

■Mt4**ltr±©3*Ji;!&*0. 6 ~ 1 . 4fiDfgHt^2>ip(cga^--r?, 0 

[ 0 0 4 2 ] 

*>t*»Wfc*s»t*^Ji«*v»JBilftrt*fctt, & S *S C T fig <b fig it ffl * W * * 5 r & 
T* t 5 . r cd fcS ft {Sit fl i L T Ap '» ffl oo t> w vn -f % « ffl T t -5 ^ N M f* , -< 

y^/vy/f/>r?y^©f sar^y, -f * « st ■ & m M. , r $ 

v mi it * as m if h *i s -im-ejiv^B^, rtai^fffltsrifet 5, 11 sfe % 

f ** I* 5 m fls A it © K-fr # r± * »^^«r«j^-r5^r9-^i^C, 7° y 7 s v © eft * ^ 

7°y ^u^©fltfcfifc»l*>©/atett#tr#*L , ra2EKJfc£;h,« © T* o T flfij ffi £ *l 

ft ^ as , m # dr it || ( a ) <r> ± m \z M L T 0 . o O 1 ~ 1 0 i S 5 i 5 P 
SB^-i- 5 r t &m * l v>. 

[ 0 0 4 3 ] 

* y v«-T--#*j««mE-jj« y 31 * ir /v«un ( c ) Htit, i> * ^ # >■ & ( P ) 4:, 

^ y 3 _ /V ^ # ( q ) Rrtftty (s) it, ^^K^Xtta^^-SJSS 

SJS»?:*^ne^y^m^##«i^tt#y3ixx^»ig ( c - 2 ) 

Sr»-V^srt«ttf#S. * Kin* # CO Sri^SJSXfi 

tti 9 »■ *u * , r js s t * -r & y > jp; p * n 1*. -<n u ^ x x /v 

tit J5B ( c - 1 ) tlv^r i^-et, - cd * # 14 _h IS cd J: 5 m y v IS ^ * # If ^ 4± # y x. 
XT sum m (C-l) SrWft^iJ (B) iLt«^5:iiift5„ 
[ 0 0 4 4 ] 

Ji IB od P H ;v # >- m. at ft ( p ) t b T (4 , M x. tf ■ 5f # K i? * * ^ SI R Xfi AS JW M 9 J A >v # 
>- SI # (D v? # ;v l^m^m if £ - fc ^ s T* # 5 » » # * ^A/^'^IHTIt W *. tf y U 

7?/n, 'f y 7;?/i'i v -^71/1, -r-yp/vm, i , 2-^-^^w>-v ? ^ 

>- 91 , 1 , 4 - 7 ^ V- -y p U ?\< ■ tJ? v St , 1 , 5 - f 7 ^ w y l> fi iv 7$ is St R XI 2 , 
6-t7?V/-7*7V'#yi§, 5 -^/l/*^ 7 7^? /l/f v 2 - X /V *r 4 y -y ft ;u St , 4 
-x/v*/f y 7^/vg|> 1/7^/1-1^ 4 - x;v* t7 ^ wy- 2 , 6 - v= * /V /jf 

vmi(or>i«#P4*a[fc*ff5r ^ a* -e * N si m m v % /u^>mt l t » m he ac « . 

St , Ti/t'yl , f ^ y v St , 2 , 2 -y a >v 7 jv 9 - • .-v m , * ^ y y st > 7 f 7 -f y 
Sts ir/-<->^St, Kf * yri, 1, 3 - v ^ 13 ^ is ? y ^ * /w ^ ^ st\ 1, 4 - y a 

^^-fy-yj/^ys, -y^u f t-y/P ftyif tf if5;HST*t5„ 

[ 0 0 4 5 ] 

* , # /u jj? v st fft ^ ( p ) leu, ± ie <d j- 5 * * ;v * v m <r> « a=> , -t co m 7k m » ^ 
x ^ , i7 o yy k , 5 i', 77 >\> # y st w m ft x- & o -c ^ a! -r 
z> y y ^ ~ tvj&ft ( q ) jrSjtLtx^f/Hrr^tsto (-y^/v^yiox^f/vi 

[ 0 0 4 6 ] 

^. *l •. <o tf t? t> x v- 7 ^ ■ /v Sfe\ 4 y y ■? /^M, 2 , 6 - t7^ yy-y*;v#y^f f 
^ v 5 77 /v # >• m m , ^xfiz =1 ^ y 7 -y t° y 1 , -fe v- v st s k f 7? ^ — st & o flg m m 
77 /v Tff >- st a as , s © « a 14 , #&ns»jJBoiHS'i4. w^tt4»;©/SA>6>0jiT?*>s 
. 1» * # ^ # v p*-« © * «r- jb «■ a* , « i> 77 # ^ st a ft * fig 5> t -r 5 © as 
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[ 0 0 4 7 ] 

q ); i LTIi, iitfif vy^y n^/vay^xf vy^y n-;l/ N M^f wy^P 

— /V > rf7xfl/y^yn-;V N ^y?xf y 3 - /V x /s^ff )j 3 

— /V, /s^?xf l/y^y t^?xf i/y^y a - ;v<(o*3 xf vy^r 5 3 w- 
/i/ . ttftT'n t°i/y^y n^/i/Stf^/n^yy^y 3-/^, h y :/ p b° 1* > ^ y n — 

, f ^/pfc^y^!) 2-/^(D*!)7 5 o t^y^y tfe tf 1 , 3 - -f n s< 

> is — , 1, 3-^^^^* — , 1 , 4— y^V^* — /V , 1, 5--<V^>v?^- 

— >V\ 1 , 6 - ^ 3r 1?- > is * — /W , 2 , 2-^^f;l/-l,. 3 - :/ P y v> $r — ;V N 2 - 
^^/V-2-^^/V-l, 3 - :/ p >- # — /V , 2-xf/V-2->f y7>/V-l, 3 10 

— -? a v nr — /i/ , 2, 2, 4-Fy^f/v-i, e-^^ty^t^/v, 1, 2 - 
^p^-Vi^^v?^^/ — /V, 1, 3 n^^f - ^ / - ;v s 1, 4 — v- ^ p ^ ^ 

v?^ ^/-/V, 2, 2, 4, 4-f F7^/l/~ 1, 3 - v- ^ P ■ ^ * I* *? 5j" — /V „ 4 
, 4 ' t KP*^lf7x/-;V, 4, 4 ' -^fl/y^7xV - ^ , 4, 4 ' — 4 V 

t'yry^^x/^/K 1 , 5 — t Ka^i / t7^j y, 2 , s-^t N^v't 

^^y>-, 2, 2 - tf ^ ( 4 -~ t: K a *i/-7xa^) ^°n/^^ ( 7 x y - ;v a ) N if 

x7x;-;>sf irf rf 5 r t a* -e- # s . 

[ 0 0 4 8 ] 

* 7t . ^ y rr — /V $ # ( q ) « , ± |B <£> Jt 5 * ^ /V =t — O « , ^ tl CO ^ y =3 — >V 

*fr Jft f S ^ T ir T - Y it # % * 0> «t 5 \z , f V = - /V co p « fle T & o T ffj IS V U ;v 7$ is 20 

Bl /* # ( p ) t K /ft b T 3i ;* x /v Sr j$ 5 t <o V /v<d^*T /vm&^mMW) 

[ 0 0 4 9] 

rtxb^y^-/Vj^^ (q) iMi-efflv\ A v^ He 2 _k Sr mm -i" 5 r £ a* -t? # 5 
o r © f t !) f |i x f y y ^ y 3 - ^ m ^ u is tf y xt — /v , ttflci, A — ~f 9 
1/ Or fls <T> -? 9 is is * — /V f »fc 1 , 6-^*fy$? — ^ o ^ ^ y ^ ^ — 
/H, ife I- 1 , 4-yy n^^f ^ ^- X >- ^ 71^ ^ y =2 — ;V fcf * 

7 * y - A # as R o « a 14 , #&ft5»K©iAtt»^A^6fflt?*>5 0 
[ 0 0 5 0 ] 

*^M7X%, BSiit*tf ^1 vnt*«^ <d y yg?t#iitt# y ^^^/w#igic 
mm (D m m m ^ , \c sa t 5 # ^ -y/n #■» * r $ yt jkub ! -t? 

[00 5 1 ] 

£|HJ:(7)^i*;v*y||iHT}t, x. ti ^ y ^ M s h y ^ y y y si , by 
^ ^ ^ Rl > * p ^ r ^ Bft\ t° p ^ y ^ h ^ , ^yf y^y^A/vsRyi, ^ y ^ v- 
yn / p ^° y - 1 , 2, 3 - h y *;v#y» N v/^P^y^^-i, 2, 3, 4-^b^ 

* # ^ ifc , x?yf h5*;^y»^ (5-^**yy h?t - 40 

3 - ^ ^/V- 3 -v-^ ^i?^ - 1, 2-^^7P7Ky / K#0#<ffi^7;^^^»^s^jf^tt 

, * fc r. b co ^ tK ■ 4S9 > ^^r/K Sft ^ p y 4 K , An^fyftftf 5 # -ffi * ^ 
yi^Iifttfeot/y p — /v ^ ^ ( q ) iSJKLTxxf ;vSr»*t5 to ( # flfi* *■ 

/v# y«©i^f/i/»«tt«»#) U4ti5 0 y ^jds******** y ^ ^ y^»'jiB ( 

C ) 0=ife3EJfifllSr-e*5«»tRJhU, X ffi ^ R AS '« » T ^7 # ^ ^ /v at £ ^ ^ 
m # $ ■ * 5 1t #> \z tt , :ftfeont»K:«*Fy^yy l*t:n^y y Hftf 

[ 0 0 5 2 ] 

K tt # # 5> ( t ) H: . J:E0 3«HJ;«)*i*^#yi**0 5y^, 1 « co ^ 

ffl > ^ s ^ vm* 2 ft _h ^ # ffl 1- § r t & -e # 5 o 50 
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[ 0 0 5 3 ] 



(t) » -a- f-f- fi 4» -e , 1 — 6 O^/kyoitiltiigS L<, r co # Si 3fi X © *5 (t 

5 * a 5 * ■* m s j& «r mm x> * s a t k & ^ x , r 

* 5 . 



>i£&fc&Va (s) tt , ±EJ?*^#yii» (p) , ^ y a — jfc (q) , 
R Jfi # ft£ # (t) ro5^ro^^<i:fcV^•f ! ^^^^i:SiSLT«la-^/'cf*Mffia•RTtg^t 
© # JB V* fe ft , M, ft to \z *T &#1r Z i> <n & m\i*Z z. k. 10 

[ 0 0 5 5 ] 

±E©iXf/vf^tttiSi: ^ fife CD * /w # v- ;v X X ii t: Ko^-v'^SigjgLTi 
CD [I fl» N # /V # ^ /V * & m 7k l&> -ft: , =e * y ^ fb , tt ^ n 9 ^ K ft . , /M3^>ftt5ft^ 

t>co ( fc Kt3^r->/vSc03-X^/v?f^t4»^*) 
[ 0 0 5 6 ] 20 
# [c 3i * x & fig -fife IT SI * & N */v#^f->;HXin K n * f A- * T? *> 5 # t- \i „ M jfi 
X S v ^ T A if & la 14 b ft 5 &6 if L- v ^ „ 



* fc, WfcRJStt-lfl'-^WflS'fr* (s) — yUgjfcftW iff.* 1 X 
ii2|itt5t©t*fe5c:i:Ai#f L<, r © J: 5 |: t 5 t , y^JJS^"aWI«'tt;tfy3i 
*^/HffJHl (C) ©SSiiStXSK&i^T, *&»ft*-«Rjfc«:#*i-;5 J: 3 te«#*#4ril 
S b # & fc , *»4I#ifrttS!) I'lfitiftt^Jx^y^ll ( C ) Sr # 

sri^-c^s, Mic, s^tty^Wft^-^ (s) ^3c^x;w^^l4lrtl**2|i^i- 

* £ X fc 5 * # fc «fc 5 ft Jtf ft m * a* # ft 5 = 30 



±m<D Kjfc-nt i) >^mik&<& (s) iLTtt, s j& w & £ 14 , »i^a*^Ms#fc«ftT 

T-IB— (I) 75 35 (I I I) T? * * ft 3 ft ft * if jI ft h <D t L X ft m X 

^ 5 „ ft as, w % z v > ^ % mmmtf v ^ * t ;um m ( c ) ~ © y >• 

J»tt*d*-»»E«ix-cv»s^*» b., rft e> © * t? t, «ME-tffcs£ (i) t» * £ *v S fls # # * 



[ 0 0 5 4 ] 



[ 0 0 5 7 ] 



[ 0 0 5 8 ] 



[ 0 0 5 9 ] 
[ft 7 ] 




40 



(I) 



R 0=P— 0 



R 



8 



50 
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[ 0 0 6 0 1 

ft-5t<75T'feo-ttJ;V^ *7t, Attzk*H^-X(±W^*?r*L, R 1 ~ R 8 ^ ID — "C 
o T t , Iftot^Tt il\ L „ R l ~R 8 $kZJ! \CA(Do1bCD<pf£<bh — O » ^ ^ 

x/vMtt'f1tBS£*-f-$ = ) 

[ 0 0 6 1 J 

0 

R— P — R 10 (E) 
OH 

[ 0 0 6 2 ] 

, l^SUffcotU^, fc tc L , R 9 &Tj?R 10 ©'>ft<i^-^tt^;*^A^j£ 
14 IT HI S £ * i" 5 o ) 

[ 0 0 6 3 ] 

lit 9 ] 

0 



10 



20 



R— P— R' s (no 

II „ 

[ 0 0 6 4 ] 

(Sfv r 1 1 ~ r 1 3 n^n^n7j<:iijm^x«*tiX£*L s * h jv iai — -efeoTfc 

, SiSStCf fc-s'tf) ±^„ tctdV, R 1 1 ~ R 1 3 © '> ft < 4: % V^ -f tt £M4 * * x 

_h fa - ft * ( I ) ~ (i I I ) (c*t1U*t its, ft** ;vM 30 

IE X £r l|XI42if t5t©#ff4 LV^ 0 
[ 0 0 6 5 ] 

^rf±E-ts: (i) ~ (i i i) \c & tt z m m s t » » jis<o«mx*^aitf^5.feo 

•e & 9 , 4# SB /£ * ft 5 % co t? ft v> & , £*c H ft l ~ l ooo®iffi©#S*WSt^ 
o lioifriiHttiflitf', t***j, r/v^ = /v*^roigM^^{b7j<^». 

© ^ * * £ . t^lC/i/v^af^/H, T/u*/u***s&mt*W*i&ti&. r ft 6> © X J4 

> 3£ JC © ft WtS* &iS h X t> J: #J £ f4 , xxf/Vf Jtttti* ( # 7V *)? ^ 7W 

[ 0 0 6 6 ] 

-hta-iS^ (i) xm £ It.5 As -fr * 14 * v 1 7v 7 #^'tt'S'ti«*»* u < rt 1 x « 2 is* 

tStofjjS^, r Hf>llf«i?fc5Affi|C#4f 5i t ^14 LV\ ftfc N ±15- 

(i) -e^*tv5'ft:-a-^i©5*>#{c^Mft%©f4, r 1 ~ r 8 as yjc # jr ^ t? fc 5 > a> 

oA7)5xxf/^^ttSiii: Ltt Kp ^rv-/H, * ;V # ^ >/;HX 14 - ^ It 

* * it 1± * y ^ * x jv m ( c ) opaE«pfci3»t5SJStt*A#ft i bofcL, * it # & 
^5y^is^^^»^'i4^y^^7 i 7vttf5i (c) ©SfStt^, -©y^m^^-^n^tt^ 

y si * x 7V W IS ( C ) Ti^il^ftSx^irv'iffia^ftolltt, »mi£^£#ic«ft 50 
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[ 0 0 6 7 ] 

— (I) ■? * $ H 5 R y > -a" * fls ^ m ( s ) Ht, *I4t>Oi:LTIlTEft 

^ 5£ (a) ~ (e) -Ci*H5trolr^*T?t5 0 

[ 0 0 6 8 ] 

[ it 1 0 ] 



(a) 

10 



0=P— 0 



CH 2 COOR 14 

[ 0 0 6 9 ] 

( 5* ^ , R 1 4 Hi 7K » J5S ^ X II A St ft 1 - 6 <D , jK 0ttt 5ff L < »4 ^ -«E * # i" £ T /v ^ ;w £ 
XllISI^*to ) 
[ 0 0 7 0 ] 

I ft 1 1 ] 20 



(b) 



0=P- 



CHrCHCOOR 



15 
16 



CEjCooir 



[ 0 0 7 1 ] 

M^i-ST/w^r/t-XXfiilgStSSr^L, R 1 5 R V< R 1 6 fit H3— <£> % © T? % M * 5 % n 
ft ) 

[ 0 0 7 2 ] 
[ it 1 2 ] 



(c) 



40 



0=P— 0 

CHrCH-Ci 
1 I /O 



CH r c \ 0 



50 
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[ 0 0 7 3 ] 
lit 1 3 ] 



0=P— 0 (d) 




10 



[ 0 0 7 4 ] 
I it 1 4 ] 



20 



0=P— 0 < e > 
CH^CHCOOCH 2 CH 2 OH 
CH 2 COOCH 2 CH 2 OH 

[ 0 0 7 5 ] 

± IB - & 5£ (I I) T» * £ *v 5 -ft # #J CD 5 *> > # « ig ft t CD £ L T Si , T IB 3* 5£ (f 

) (g) t*S;h;St>©S:WwT?*5. 30 

[ 0 0 7 6 ] 
[ftl 5 ] 

0 



P— CH 2 CH 2 COOR !7 ( f ) 

OH 



[ 0 0 7 7 ] 

( 5£ * , R 1 7 tt7X*il^, X{±^*^l~6©E«^3tb<tt^feSr^--t-5T/U'^/vS 40 

[ 0 0 7 8 ] 
■ Hfc 1 6 ] 

0 

H 3 C — P — CH 2 CH 2 COOR 18 (g) 
OH 



[ 0 0 7 9 ] 



50 
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(s;^ r 1 8 tt 7k mm xizmmm 1 ~ 6 num^m l < mftt&zm-t 5 r ^^;n 

X tt AS SS * Sr ^ 1" , ) 

ft IB — 5£ (I I I) -C*$n5{b^-ifew5*>, W ir LTtt, T IB ffc ^ 3£ ( 

h) Il5 t©5r^*T'^ 5o 

[ 0 0 8 0 ] 

lit 1 7 ] 

0 

R^P-CH 2 CH 2 CH 2 OH (h) 
CH 2 CH 2 CH 2 OH 

[ 0 0 8 1 ] 

( it * • % R 1 9 (4 7k IK I® ? . Xil^ill ~6 ©tittf L< Ii^ttlrtt57/^;H 
XttflS ) 

tufa, k js -it y v * m { t -a- $j (s) y ^js^^^jnastt tk y * * (o &m 

M-t & m i?. * ? / — /u ^ =c ^ y — /v ft if co 1 m T A> a — ;v , ^ ^ u >- ^ y 3 — , f 
u > y y 3 — /i* , y ^ ^ ^ y J?© 2f 7;V3-/nri#t t< il^f $*ts 

j£ 5R ic * flu S coas» * lv\ 20 

[ 0 0 8 2 ] 

ic -c sjS'I* y >*%^it-&m (s) w^ft^yvji^-s-^rii^tttf 
y x^f/w»i (c) ti^itsgetty ytfft^ft ( s ) fc&jfc-rsy^iaT-wia-'ii- 
* -a* , y >- m -?- # w mmm # y ^ * t ^mm (o © ^ * r «-i-5»*jfc*-<?3 o o P P 

m»±i:4 5J:5Kli4jtfciTf*>-6Ii:«s#*L< , JE M SH < ft 5 o o p p m £1 
±i:ft5J;5(c-f-Stco-r'fc?>. r. © J; 5 ft ft tt , U fttl «tt *Uxxf ;H 

jjg ( c ) CMiT#tfttfciitt^#^T-t, r. © y x is # * »i*tt ft y ^ ,p # 
m (o fabmm&tiz^tf*~ymmmi&m<DmMm. mmmm *®\cmn,ft t © t -r *> 

* r. © S /£ tt y ^ it * ft: # ^ ( « ) oft»i©J:iatittlfttsn5 t> 
cd t? tt ft w as N jt fa co y v co ^ ft £ as 2 0 0 0 0 0 p p at &. T k ft ?> m H t? K # ft 5 30 

ft /v » m ( c ) © mm #tt a* * ft ft ft 5 r t r 

[ 0 0 8 3 ] 

-:-e, y vif tfittt^y x^f/v*i co 5 fc *> & u « Jift 5 ±ta to #^ 

* ^;Hlt;^ ©^ xir /vj£/&ttft«E«©»$: 4: si* , t;Ht*t 1 : l~2. 5 © H B t 
ft 5 «t 5 la ft 5 r 4: as # * L v^ „ 

[ 0 0 8 4 ] 

* tc y yi^t*iitt# y x^f/wii (o sr w ja ft 5 r ^ f± , ^^i^ast 5 

fcfcfc, ^*fl co # -g- II tt 'fb # #5 v ^y^ijxp H/K M^fp- ;v7n^ 40 

>• , v? ^ ^ n - ;v -7 9 is Wt > 3 f£ t& & % Wl ?£ k* te M'ft M ^ s & Z. k t> ^ 'i L V> 0 

w r jc tt y > is w 4is # * ( s ) t tT*©tis ( ^ x ^ /v ^ ^ tt w ib * ) a* i <z> t> 

O ffi S # SB fit jh i: LTffMt 5 : i # *>5 Of , ft IB © # W 16 tt it # 4to Sr 

[ 0 0 8 5 ] 

* , ft IB K ^ © S fix # • t b T s «ttfp - t KB*^S*f t, ll©SgiS7/Va 
-/v**^*tjv^r k h *s m "C fe 5 . 

[ 0 0 8 6 ] 

y^JS^"^#H^tt#y^x^7Vttfi31 ( c ) B: , &»o;i?yxxf;vSil^feia!)#?, 

r t as # s „ m ft tt * >v # y n t ^ y 3 — ^ & jh 5 it m * x ^ -fb s js a tt ^ 50 
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[ 0 0 8 7 ] 

* *3 s ±fa©^*/nK>-ii^^ (p) & ^ y =r — (q) ^ o fife ft it ± ib n i 

t 5 „ 
[ 0 0 8 8 ] 

(Stt^y x^f ;nti (o comm\cmT z^x (D r it & ft b-mx~ ttiz. A; x° t 

J; < , S^tty^-^^ft^^i (s) §|4xxf;Hi^SjSB#tiJ|LT% J; v> 0 — *gft 
iA ^ cd # ^ fc > iXr^XigfSit, Mifi^A*#y|^i^f;^?P 

#jfcsjsi4y>--g-wfti%-^ ( s ) t tt BLmmm\'M x- . in^f^f o^gtt^xf it-e 

ft J£ ^ # T -C » 1 5 0 - 2 5 O ttTt* l'#fl»lLTxxf /V 2£ * S ^t? % ff t£ 5 . 
[ 0 0 8 9 ] 

I 2i©'li^S)|;!4 s *. 6 . 7hPa (5mmHg) KT»S)±T< 1 6 0 ~ 2 8 

T , t£ 3fe £fl CO f- ? y , T >- ^ ^ >- , #& s ffi fi£ , ^ ^ ^ ? A , * /V r> A % v # ^ s 20 
[ 0 0 9 0 ] 

( C ) tt, *** 1 000~50000Tfc5ri: & U * LV V , r CO % 5p j% ft ? 

*asiooo~5oooo©i:#, y W ^ ^ ^ fi « ^ y 31 * ^ /i^ ( c ) \CM VX 
m Kmtilznm&&tt J 9-X' £ , r co y ^^^-g-WSl^tt^ y mxxA-tttfli Cc) ^femea* 
§ n 5 3i # =3r v mm m. fife © m it m <n mm 14 > »sftttf ttict^fctwits r. t a* -e 
£ a o * fc n © j; 5 * # ^ * «s a *e « , ft ± & tiit v *m 3 his-ifmK&# v 

x-x7A>wm ( c - i ) t*l4, jk # -> « li b co ft ft fc R 14 a s # * * ft x , ropyg 

: P****Rftsa< y 3i x -^/vwjg (c-i) ^outm (b) t isXHG-t 5^tf**smssm 30 

fife *b co ffl ft mn St ittf ^f)llu«tifcfeo 1 15 i i §5 

r co j; 5 ft y >- ,os ^ * st « 14 # y co ©■ai*i<*s'#j»*0>*#*w:-<i«Mc 

m ps £ ft ft v ^ , m ft m <n m m 14 , » a& 14 > » a tt , » s t* , iF?y*^^tt* ^ 

WJc « *u fc * * * ^ «f » |ft rif *» *■# * ft ic tt , # * L < *a gjc 4to ^ * *5 it % y ys 
^ co^^-s ( y y|ft|| bfc«^-co y ^ a * Jt * t? 2 o o p P m.st± b ft 

5J;5CE^t5rt^ffjLV^„ ^ fc ^ co b # O B2 'a" Jl co _h Rg f4 # fc W Rft ^ H ft V> ^ 
m fife 4ft ^ ft * fc 33 »t S y ^Jl^co-^Wi^MAit^-c 1 5 0 0 0 0 p pmHTUSi 5 
fc BB -a" i" 5 * i: ^ s $f 
[ 0 0 9 1 ] 

*fcy ^ m.^^^mm^-^ v ^ ;vmm co © — »x n^m t ltssi^w y 40 
> m m MM&tf y ^ * t a? m m ( c - 1 ) 5r ^ m s * 5 « ^ fc » N «r it m ( b ) co - 

SXH^SSi: LtSfSS^ttS y yi^^tlltt*'!) x^r^tti (C-i) 
StiiiiiS:?*, r. co « ^ S ^ 4b o )S tt , ffiht Hft 14 % W ¥ PB 14 , Itltt, Wt h 9 v * 
> ^ 14 m fc W fc M n fc 3i »K V W J3S IB. fife ft £r # fc ft fc tt , ?B -ft ?PJ ( B ) co £ * t£ ^ *s ^ 

f , i«*^coyvii^#^-iiM't4^y^x^^tttig (c-i) fc m b y a? 9 5> ^ tJ ^ 
co J: 5 ft ffi co fig ft : ffll co # m * ^ o ~ l 0li»o«lt45i 5tt5:iistfi lv^ 0 

[ 0 0 9 2 ] 

Sfc^BMcO^^drv-^JIgiEfife^tt, ± IB # fife 9i fc JP , IE fc & m fc C , * « & glj ( D 

) , (b) , ( c) rti (d) <d& i$ft % &m<o mft b i- % ^ b m , so 
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) % (B) , (O (n) o&i&ftzifi-m hx h 

[ 0 0 9 3 ] 

*»*?tf (D) £LTfi, #lil!lsn5t©Tj|i4v^#!, #!l x fi , 7t 1- y, ^ f /vx 

^ /l"{r K , h ,W en V s ^ -> k y , ^^fV-iVf^A^^Y^^ ffp ^ m ^ 3i ^ ^ ^ ^ y 

/ ^ f /Wx-f/V, N v N - * =f- A* * >V A T % K „ y ^ / — /V , m ^ y — /V , 
-f y 7 s 12 tf )V T =t — >V , n - y ^ y — , y- h ^ -> -y n y — s xf ;>*;Hf 
> h /vx y N v- y □ ^ * y > & if jjfe tf ^ fi 5 o rti?,OSSll4 11©^$rf V>5lii» 

» 2 a x fi *l w -t <d m -a- *i t ixtit 5 r t t-sr «b -e & 5 . 

[ 0 0 9 4 ] 10 

s w ^ w g ft , «f ig # * im* & » i & 5 ^ e> . v =- * * © a # jft « 3 0 it%a 

±, 4 0 - 7 0 11% t 45«iT?fc5 r t L W a 

[ 0 0 9 5 ] 

^Itl^tsr us-e*5„ fticJtflRX-asttf* (e) £ ad -ft -r 5 r i: ris, i^i^m^s 

tt ^ # b H 5 ,§ i» f> I i LV\ 
[ 0 0 9 6 ] 

:c*ilf*t ( E ) HTB, tfs , ft £ tf -> y * % ^ ;U 

9 , m. Wt * is 9 A , £t it -r ^ * -> £ A , *ift7;V5x^A, 7 J< & -fk -7 ? * >> A , ft' 20 

jfc 7 5 x ^ A , if7A-?xi?A > SiVf^i>7/W5x^i v 

* y« v< y ^ a „ m &t/< v t? a , * <t n * , 2 ft: a * & h & fc if & jx 5 . 

[ 0 0 9 7 ] 

rO*i»*«« (E) * T* a* 31 tK ^ v^flg (A) , 4t All (B 

) RXimmm ( C ) ©■#W-10 0M*Wlc»L.i6 0***iJeiTi:)&*J:-5»c*|«5R56* 
«■ (E) ^E^t5 r HSff* m i 9 #< t« Lt t>«lll-4x.5|i*liR D 

•c *> «? s ii t- k y ^ *n x ft « © -fm © m m m m m a« <s t -r 5 *j ^ n *s s> 5 . 

[ 0 0 9 8 ] 

* tc , -t © At ic ft 3 si , -*< y v ^ ■ » ^ m * <r> -mm m ■ * it a: e -a- -t z> - t m * « a s , * 
, mm-r^m^K^^^x-h, m. m m f 5 m m % in t <r> n m t? h 5 t i: «s & ■* u v-v „ 

[ 0 0 9 9 ] 

fit ± P 5z6 L * 9& co =c ^ ^ v- «t m II J5g * (* , i««llliHt«i!)t 

©ttt/iv^s, (d) srfl! Jivv»^K r± % ^ 7$ * ~>mmm.m wttitt 

m*%) t*5fj^t-iitic:ti$t> sutmmmm (d) ?riv^7xx t txist 

WW* ( » * b < fi 3 0 - 7 0 £ * % ) i 4 5 f]-pt'itt t 8 L T 7 P 7 1/ t t 5 „ 

^fcrro^y^w^^jivN, Fif£tfcm, # * b < fi l ~ l ofto/y ^y^^ai^y^ 40 

[0100] 

XfiMffif-UfS^cO^J^^^IBSL, AP S y V- ^ LT#5*ffi^#lf 
[0101] 

* it Jt la o <t 5 * a « m a m m m m m u k m u , f f7h7^f^ft 

[0102] 

^ ^ ^ ffl ^ f- « m w tfe * m a © t> © sum -r s n t a* -e # ■ % w *. fi ^ 9 ^ m m •# y * * 50 
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[0103] 

* fc, J«JiSJ!Jfifcl*©aB«l*PJEEritJBJ©llf©ft#i:L-CIi, W fM RR £ ti * a* „ 0)J & « a 
A * # i L T 1 2 0 ~ 2 2 OtC«l, EEJlgzi* t L T 2 ~ 1 OMP atOfil, ^W*# 
Htl 0~ 2 4 0 ^1#|fJl<lfl-C'J5 o 

[0 10 4] 

*mm<D^7$*ci/ffl mm ±m<vm v m^mm fom t i,x m#>x # m x & & , m 

i b #J i <z> ffi * to * J: o -c , & * At , ffi S» « ilftrotlffllcsitsritt^, 

en x a , mm^mmm t vxmm n m # be it s * t t- a- k t y x & n ^ t> ai ffl * 

[0105] 

bp *> , * i§ n o 3i # * v «r si *a at ■* « , » m tt * ifi t § * s r t * < , # ^ n y > $ « m 

* i c «• i m m k m l , & & \c&mmmm K-mti 5 <© -e v s> * t * -m m m & \c % m -r z> « 

[0106] 

[ * * « I 

2fe fc * JfrM & M m m fc J; otiIt5«5\ *«Wfi i*i fe ©SUfiffilfc T n« t> 

co -e fi . 

[0107] 

£Jl T & 0!L HJffi^J*5«t VJfc'«0IJfC*5VN-C rfflSj ifi, # fc & fc V* |5g <9 > itltl 

m -e a> 5 o 

[0108] 

S fc , Tte^^Ml7iM5cD#y3i^x/u»llcoic¥^55- : iF*, *3iO*ififj 1 J51 7 , 
J£ tfe 01 1 75 M 3 <D m tt »■ , &( T » ft Ik * jfe fc J: 9 pj ^£ L fc <r> X fc 5 „ 
[0109] 

(1) m¥^^^*wSiJ^ 
«-WS*Bf ^icovvt 1 0 m g / m 1 i45iCTHFlilISl, # * 4 ^ * ^ 

v- 3 ^ * i o o -r ^ * e y s/ h/nct, TB*j**#lc J; DUfiUte, 

■ G P Cf^gt : BgfPtI (tt) SSHODEX SYSTEM 11 
•*^A:SHODEX KF-800P, KF- 805, KF- 8 0 3 St>'KF-8 0 

i (v^*tfcHgfn«x (tto st) so4*a:?ij#if!ffi 

• T H F I f : 1 m 1 / 9t 

• *7A|li : 4 5 °C 

■ tktam ■. r i 

• if : *y 
( 2 ) 8t MS tt 

U L 9 4 ft m tt K K *fe * ^ * K K b . 
[0110] 

( 3 ) iF7-7^r^^tt 

#^sico§, u l - i 4 i o (c s # s m m m m ± k mm & mm ^ . # e> tt fc m m * - 

* IE ft 0 a» P> 5 0 M *t JS -T 5 * JEE % * ft fc . 
[0111] 

( 4 ) g| # fij as b 9H $ 

J IS C 6 4 8 1 (Cl^llClLfc, 
[0112] 

( 5 ) m m tt 

# K JN- o # > mmmSm 2 5mmX 2 5mm©K,^)t^2 8 0 < C<£>^B«HC5~2 0^- 

HQ ( 5 55- *J * ) » *» ^ > 7^w©^F*||-SrWikbr*oj;5lcW<Bbfc. 
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© : ^ < ?£ L , O : — £R 9 , A : ±U& t> > X : ^ *R fe 9 . 
[0113] 
( 6 ) » S 14 

K *5HC o # , 1 2 0 °C , 2ai£©UDE7KlSilf > 2 8 OtCf fflf^^l; 1 0#II 
it L , y V K©t«?:K^Ltft» J; 5 (c ffF ffi L fc , 
© : ^ < Jfc L- , O : — fflS & !3 , A : £5 *9 , X : ^ « 5 „ 
[01 14] 

<y>n^-g-wiiS'ft#i'^*7^v«fli (c) » ^ j& > 

[•d-jfcfll l 3 

R If K > 2, 6-t7;?l/y^*/l'**ylv>^f/l' 2 7 3. 6 £P , v> f /V ^ V 7 ^ 10 
13 1. 1 g&\ if vy^5 n- A- 1 3 6 . 6£!K 2, 2-v?^^/W-l, 3 - :7" n /•? > 
v> * — /V 1 0 4 . 0 8B , K j£ tt y V iS m i t -k m ( s ) ( _h IE ft ¥ 5*: (e) f*$}x5S)S 
tty >-ttft-a-tl ( s ) ) 15 2. OW&VttJtfc LT^a!>»f ^ y*'; !>A0. 1 95 
<5r & , 1TJE , £ * # lit t? 91 WM #Lft««&Z0 OtfcflLfe. * f* » 4 B# W j$> ft 
TSftfi *' «r 2 6 0 tttT-ft* # S b x. X T A* 3? & R Sr ^ T * * fc 4ft , M 7K h y * 
P y H6 1. 5 flS % ft L > 2 5 Otff *EiffL2 S 0t« 0 . 5 m m H g (66 
. 7 Pa) CD 0k # T *t? 3 0 # f« ft It # R £ «T tf * , IHffi 5 8 . 2, f t 5 1 0 

0 O 5 ttlitt* J sxf *f« ( C - 1 ) «r # fc . 



S'JS #1 Hi > 2, 6--t-7^W-^v ? */l^#>'^V ? ^f-/'V 2 7 3. 6 g|$ s f /Pf V7;?/V 

^4 6. 6 f&\ xf l/y^U a- /V 2 2 3 . 5®, by^fowV-^n/^SS. 7 f, 
S JtS '(4 y ^ * # ft & m ( s ) ( T IB ft ¥ & ( i ) ■e**n*BEKft!l y**ft#* ( s ) 
) 107. off^tfiiilt Ltv'a^if y ^ao. us^iix, f ii s f if i 

ft*"- 4 ?«*S#UJteaf6>2 0 Otl:#Ilfc. * > 4 B$ TpT A* ittSf&ilt 2 6 Ot 
* ti* |c#IL3:Xf/vSftI)£l:|IT J*fcfl, ** Ml jt J y Ml 4 6 . 1 fflS £ W> 
i:\ L . 2 5 0 'Cfl*fciSL2 5 Ot, 0 . 5 m m H g (66. 7 P a ) OftfrTif 3 
0 #WM»#figJ5 fcft ft Vn, If6 0. 2 V tf^^f 15 9 O 0©5 yi?fflitt 
*Pi^7^il ( C - 1 ) # . 
[0116] 30 



[0117] 

3 ) 

ft^SC (i) ^Ift^t^K/S'ftyv^Wft^f!) (s) 10 7. Og|5SrTIE-«6SC: (j) t* 40 

* $ *i s s ^ t4 y ^ ^ # ft ^ m ( s ) lii. ogcKtiLfciii^*fj2 iittLt 

, M 5 9. 7 , » ^•■T- * 4 6 0 0 <D V > JSC ^ * # SI «K 14 *K JJ ^ * ir «f flg ( C - 1 

) fc»7C 0 

[0118] 

[ ft 1 9 ] 



[01 15] 



20 



[ ft 1 8 ] 




(i) 



(20) 



JP 2004-161805 A 2004. 6. 10 



0 

II 

C 4 H— P— CH 2 CH 2 CH 2 OH ( j ) 



CH 2 CH 2 CH 2 OH 

1 9 ] 

m 4 } 

K §§ i£ , 2 , G - 1r 7 9 \s 1/ % As 1$ >ftt*S * ?■ fls 2 7 Z . 6 U • , v 5 * ^ /V 7 \s 7 7 /V 10 

Sf 3 1 . 135, xf I/y^i) a-;H 3 6. 6 £|5 , 2 , 2 - v 5 7< f /V - 1 , 3 - 7 V ^ 

v>^--/v 1 0 4 . 0 g|5, SJStt y is^mfc-Br® ( s ) (.hlBfk^xt ( e ) £ ft 3 SiS 

tt y >- ^ * ft m (s) ) 15 2. oiatfjSKtLTf a^if 5 ^ao. m 

TSISII«% 2 6 0 °C K 4 T? Ifc * # a L m * 7 /U » R £ * jfe T * * fc .ft , ** f y ^ 
y-yh^l5. 3 95 £ $S U , 2 5 0 tT*i* C«E L 2 5 0 0. 5mmHg (66 

. 7 Pa) 0|#tt- 3 o ftmmm-&m!&&ft?£^^ mm 9. 7, tft^^is 900 
© y y ^ * 7- >vmm (c-n *m± 0 

[0120] 

c & ft #i 5 ) 20 

R J*S , 2, 6-^-7^l^Vv > */V#^^v ? y^-/V 2 7 3. 6 0, i? * =?■ /V *r U 7 ? /V 

Bfc 3 1 . 1|, if l/y^D 3-/H 3 6. 6 g|5 , 2, 2-v'y^/V-l, 3 - 7* n 

*s * - /v 1 0 4 . 0 gp , s y ^ ^ * ^ # ® ( s ) ( ji ie ft ¥ ( e ) -c^SHsss 

tt!i ^ttft^t (s) ) 15 2. Oi&Vttl'i: UT'/a^i*? ?AO. 1 U * M x. 
, Iff, l*f i^ffl^S-a-L^^ ^ 2 O 0°ClC#lUfc o & }C , 4 f$ Fffl X R JS 

ffillr 2 6 0 °CCtT*#* C#1L, x ^ r t S£ ?r H 7 § * fe t , 2 5 0 °C T* #? * 
SC?|£IE L 2 5 0 °C , 0. 5mmHg (6 6. 7 Pa) ©*tt7t*5 0 ft Wli-g-SJS^tf 
v\ mm 0 . 8 v S?^ft7l 6 8 0 OW!J yg7tti*tt^ J x^r/HSIl ( C - 2 
) Sr#yt. 

[0121] 30 

[Iti 1 ) 

xzXdr LT7i;-;W)l!?y^ix#*S/il TEP I CLON-7 7 Oj ( 

*H*^f y^ftfll (ft) I, x#if-ygil 8 9 g/e q) lOOlHK \f X "7 =. / — 
/I'Alx^ifi/ll F E P I C L O N 1 0 5 1 J ( ± P -f >' dr it ^ X m ( ft ) M , a 
!K^v'Si 4 7 0 g/eci) 70 §15, / * 7 y ^ I 7 i / - /Vf I TpSM- 4 2 6 lj 
( 8* * It 3* I 3d (ft) $ft /WSSilOeg/eq, tftiiS Ot) 6 3 3, # ft #| 1 

T#tJifcy yS7tfIltt#yxxf^iffi ( c - i ) 8 is, ffi ffi 51 an i u r 2 

— 31 ^ — 4 — ^ =?- /V 4 5 y S — /V 0 . 3 $|5 , ^ f n y ;V7* 8 O 9 i ^ f ;Vxf ;u 

h v 9 o gi5 m & * ffli * a? l , 3i *k v- w ii m. ft <m (i#^->My = ^) ^int 

40 

[0122] 

#Wflg!7 = x£r v £*t-'C*>3#9*^n;* (ftJ/ax-^/V ( ft ) M , 7 6 2 8 ^^7, 
J¥ ^ O . 18mm) Etll, 1 7 O t £f 5 7 U 7 U ^' © ^/^ A 1 20# 

\c ft 5 <fc 5 tC 1 7 0 t^i^ftifeiVB-Xf-^ftL, ttf JJg * 4 5 a * % W xi ^ 

v w m t- y ^ w 7~ *^m^^o 

[0123] 

# ti it 7° y 7° u ^ % 8 ft m m -r 5 t * \c % <v m co m m m * 1 8 M m <r> m m % m tx 

t> , JEE t) 3 . 9MPa ( 4 O k g / c m 2 ) , II 1 7 0 t , l«|9 0^»iftt 
[0124] 50 
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7 y^^^ttSrffliJ^L^o -t oo *§ * Sr * 1 * . 

c m m m 2 ] 

***VtlBJ: LT7xy- /wy y^ffl***Vf JIB fEP I CLON-7 7 Oj ( 

^B^^V^fk^Xm ( ft ) It , ^* = ^^aSl89g/eq) 1 00», fc* X 7 a 7 - 
*Aax#*'/fJ| TEP I CLON 1 O 5 1 J B X=tftf II (ft) «, ^ 

#= 3 rv^^*470g/eq) 7 0|, / ^ 7 7 ^ 1 7 i / -/Wfl TPSM-4261J 
( f¥ 3Ht ^ X H ( ft ) I, *tI3il06g/e q> ftft^80t:) 6 3 fffi , 0!) 2 

-e # e> n it y v is ^ ^ * * ni 1* * y ^ * x * m m ( c - 1 ) 7 8 « , s ftisiit 1x2 10 
^h>-9 0Mii^^^jfc^«L-, * ^mmm.$Lm ( ^ # * > m m v ~ * ) & ft ti u fc 

[0125] 

a: ;K ->I1 i L t 7 x ; - y # 7 y ^ ii # ->il TEPICLON-770J ( 
±0*^ y^rft^II (ft) *L ^#3r->MS4l8 9g/eq) 1 O OS, tf * 7 * y - 
;l/Aix##->f |j T E P I C L O N 1 O 5 1 J ( ^ 0 ;£ V * -ft # X * (ft) « , a: 
*^v'St4 7 O g/e q) 7 O /#5y^l7i/ - /l^II fPSM- 4 2 6 lj: 20 

(# * ft ¥ I ft (ft) »L *|ft»ii*10 6g/eq, IMt:.£ 8 O °C) 63%, * ffl 3 

t* # b ■ n fc y y jk ^ is m m m tt * y ^ * x a- ate ( c - i ) 7 9 «g ■ , m it m m m t u t 2 

-3i^ / W-4-^^ / v^*yy_ ^ 0 . 3 $5 =£: , / f B y 8 O HI i ^ f A-if ;P 

r h ^ 9 O ^ 2*#-f* jft (c j* 0 L v * # * -> « : |R «. fife ft ( = # * v- # IB 17 =. * ) 

. *#J»!7=-*«:ttflib, 1 i «L, If #5 L . -t © i|g JH «r £ l 

}C ^ "f o 

[0126] 

c m m m 4 ] 

m jtf ^ «f gg £ Ltyxy-^ySy^ixSar-yM r E P I CLON-7 7 Oj ( 
± B * 1^ -dp- -fb ^ X H (ft) $L ^^=¥^a*18 9g/eq) 1 O 0 'ffi , If X 7 ^ / — 30 
^Alx^Jr->il r E P I C L O N 1 0 5 1 j ( ± B * -f V # ft X H ( ft ) £( , at 
#*v'Si 4 7 0 g / e q ) 7 O «5 , y #7 y ^ i 7 x / - /HS1 f P S M — 4 2 6 1 J 

( it m it * x m (ft) at s *t*!stio6g/ e q > ^usot) 7 2 « , ^ ^ #j 4 

J/ff ^tll'ltt*!) xxr/vttl (C-l) 8 5§13,®fkffiil^Jib-C2 

- 31 /v - 4 - y ^ /V >f 5 y / — ^ 0 . 3 % , y f /l'to y;w7 8 Of^f;Hf ;v 
^f-f 9 0m*»fc*$L, * # * v-»J3giftfigft (31 4« dr ->#ffi 7 = ^ ) * Pj « U fe 

\C ir a 

[0127] 

xjK^fv'f it LT7x7-;vy #7 y ^ii^^^if TEP I CLON-7 7 OJ ( 
*P*^y^fftfIl (ft) I, 8 9 g/e q) 1 0 OfiP, fc' X 7 s / — 

;WAlx#^^iJg TEPICLON 1 0 5 1 J (?c B*/f y dfftf IS (ft) M^ Jc 

#^^S*4 7 0 g/e q) 7 0 ffi , / #5 y ^17 * / - A-iH (PSM- 4 2 6 lj 
(»*-fk^X* (ft) «t % 06g/e q, tft^8 0°C) 6 6 *HS. S ^11 1 

-c # e> n y >- is ^ is * is ^ y ^ ^ x /v » n c c - 1 ) 5 4 » , ^ < & ^1 4 -e » t h 
y^js^^^iiBtt^y^xf/ptf/jB (c-i) 3 of?, aftffiiffli u-c2-xf;w- 

4-yf/V^f^y-;H. 3 ffl % , y f /Vt o V /W7 8 0 ?Ef t y f yv-xf ^/r h y 9 0 
gG*a-^MJSc^flfL, »*K*VttJJBilfiJifctt ( m ^ i/ ^ |g T7 - x ) n m L te o ^ w m v 

- x ft ffl L N * |fe 1 i « ffl Ji « $r # » b , f? « L fc . tit. 50 
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[0128] 

(HM6) 

^tf* i/ffiffi k LT7i;-^;#7 TE I CLON- 7 7 0 j (± 

S^^^^cit^Jim (W) m. =**i'S1189g/eq) 1 0 0 « v fc* X !7 ^ y - ,U 
Alx^Jf -^|| TEP I CLON 1 0 5 lj ( ± B * ^ > * it ¥ T. M ( W ) »t , ^tK 
^v'i3*4 70 g/eq) 70S, / **7^l7x/-;V« TpSM- 4 2 6 lj ( 

* * ft & X « ( * ) K x *II^il06g/e q> ft it jft 8 0 °C ) 8 1 « % ^{|«5T' 

# e> h fc y # y =. * 7- >vmm ( c - 2 ) s 5 & , « ft is ii an t u x 2 - 

31 ^ /v - 4 - y =7- ;v 4 $ y -S — A- 0 . 3 % 5r , ^ f;Hr p y ;V7* 8 0 S i ^ f ;nf ;v^- 

h ^ 9 o »a^»jw u , i#^f->»M)t* ( 31 # dp. i/«f 17 - x ) zmmvtze io 

^ i~ o 

[0129] 

c mm m 1 1 

3t jtf *f v- m J!S £ LT7i/-;V7 *'7 i'^ix^^rv'tti fE I CLON-7 7 Oj 
B*-f y^fftfll (It) l> xl^fv'Sil 8 9 g/e q) 1 0 0 M , tf^7i;-/V 
Alx«*->«| fEP I CLON 1 0 5 1 J ( j< B 4 > * it ¥ T. M ( W) M , ^ 
3=-v"S*470g/eq) 7 0 fib 7 #7 '7^l7x/-^il fPSM- 4 2 6 lj ( 
P m it & X H ( W ) Ms * K M m * 1 0 6 g / e q % ft it /?. 8 0 "C ) 6 3 *5\ * fife «f 1 t? 

# 6, n it v >m mmmm # y ^ * ^ ( c - 1 ) 8 1 « , tt2- 20 

x^;V-4-^f;H'?y/-;V0. 3 Iff *• „ ^ f ;Wt n y;V7" 1 0 OlJ:^f;Uxf;v 
h is 1 1 OSfl^ffJHICffjll,, It *kmXk jtittt LT*ift7;V?x7At* (ft 
S: it ^ X » ( m. ) S) 1 6 OltlftLt^tL, ^7K^->«FfSI»fife* (m#^- >Wj 3|t7 
-x) ^fi«Lfc„ *#jgr? = * fcteffl 1 IS*»il«fJi«ft-fte* bs W ffl b it 

[0130] 

C Jfc f* #J l ) 

^#*->mm k LT7i;-;W*7y^fi#*->il fEP I CLON-7 7 Oj ( 
*B*^fy^ftf If (») i#^->atl 8 9 g/e q) 1 0 0 Sib tX7i;- 

/i/ a S ^ # ^ ~> WAS Tepiclon i 0.5 i j (*H*-f yfft^ii i, I 30 

**VSi 4 7 0 j/e ii) 7 0 ^ • , /#77^l7i/-/Vfi TpSM- 4 2 6 lj 

(Itftfll ( 1* ) « ■ , 7«l31106g/eq, it & 8 0 °C ) 7 2 « , fffc flg 
ltLT2-if;w-4-^f/n'^/'-/i'0, 3 £ |5 Sr \ / f /ut c y 6 o S i ^ 
f ;vxf;v^ 7 OSi^«ifI»iLs # # » SS « fiK ft ( tu # =3r tff flg >? & x ) 

SrWJRbfc. *#J)i !7 - x irffiM b> ilil i BittlS^ffgL, I¥ffiLfc 0 ^ 
*S * Sr * 1 tc ^ i" . 
[0131] 
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(54) FLAME-RETARDANT EPOXY RESIN COMPOSITION, AND PREPREG, LAMINATE, 
COPPER-CLAD LAMINATE AND PRINTED CIRCUIT BOARD CONTAINING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a flame-retardant epoxy resin composition which does 
not contain a halogen as a means for flame retardation, does not produce a poisonous gas when 
burnt, imparts excellent heat resistance, water resistance and chemical resistance to molded 
articles, and can form molded articles having excellent flame retardancy, soldering resistance, 
moisture resistance, tracking resistance, and the like. 

SOLUTION: The epoxy resin composition containing an epoxy resin (A) and a curing agent (B) 
as essential components is characterized by containing a phosphorus atom-containing polyester 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

A fire-resistant epoxy resin composition which contains phosphorus atom content fire 
retardancy polyester resin (C) in an epoxy resin composition which uses an epoxy resin (A) and a 
hardening agent (B) as an essential ingredient and is characterized by things. 
[Claim 2] 

The fire-resistant epoxy resin composition according to claim 1 which uses all, contains and is 
characterized for phosphorus atom content fire retardancy polyester resin (C~1) which has a 
reaction group by some hardening agents (B) as phosphorus atom content fire retardancy 
polyester resin (C). 
[Claim 3] 

The fire-resistant epoxy resin composition according to claim 1 or 2 which contains phosphorus 
atom content fire retardancy polyester resin (C-2) which does not have a reaction group as 
phosphorus atom content fire retardancy polyester resin (C), and is characterized by things. 
[Claim 4] 

Phosphorus atom content fire retardancy polyester resin (C-1) which it has a reaction group A 
dicarboxylic acid component (p), A glycol component (q), a reactant grant ingredient (t), and the 
reactant Lynn content compound (s), The fire-resistant epoxy resin composition according to 
claim 2 or 3 being a condensation reaction or a thing which carries out a polycondensation 
reaction and changes so that a rate of a reactant grant ingredient (t) may be 1 - 60-mol % in the 
sum total of a dicarboxylic acid component (p) and a reactant grant ingredient (t). 
[Claim 5] 

Phosphorus atom content fire retardancy polyester resin (C-2) which it does not have a reaction 
group A dicarboxylic acid component (p), The fire-resistant epoxy resin composition according to 
claim 3 or 4 being [ a glycol component (q) and ] a condensation reaction or a thing which 
carries out a polycondensation reaction and changes about the reactant Lynn content compound 
(s). 

[Claim 6] 

The fire-resistant epoxy resin composition according to claim 4 or 5, wherein a reactant grant 
ingredient (t) is a thing containing at least one of a tribasic acid anhydride and the tetrabasic 
acid anhydrides. 
[Claim 7] 

The fire-resistant epoxy resin composition according to any one of claims 4 to 6, wherein a 
reactant grant ingredient (t) is a thing containing at least one side of the pyromellitic dianhydride 
which is trimellitic anhydride and a tetrabasic acid anhydride which are tribasic acid anhydrides. 
[Claim 8] 

The fire-resistant epoxy resin composition according to any one of claims 4 to 7 in which the 
reactant Lynn content compound (s) is characterized by having at least one sort of ester 
plasticity functional groups chosen from a carboxyl group and hydroxyl. 

[Claim 9] 

The fire-resistant epoxy resin composition according to any one of claims 4 to 8, wherein the 
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reactant Lynn content compounds (s) are at least one sort of compounds chosen from a group 
of a compound expressed with following general formula (I), (II), and (III), 
[Formula 1] 

R 3 R 4 R 5 

r« 0=P— 0 
A 



(Among a formula, R 1 - R 8 show a hydrogen atom or an organic group, respectively, may be the 
same respectively or may differ.) A shows a hydrogen atom or an organic group, may be the 
same as that of R 1 - R 8 , or may differ. However, at least one of R 1 - R 8 , and A has an ester 
plasticity functional group. 
[Formula 2] 

0 

R^-P— R 10 (I) 
i 

OH 



(Among a formula, R 9 and R 10 show a hydrogen atom or an organic group, respectively, may be 

the same respectively or may differ.) However, either [ at least ] R 9 or R 10 has an ester 
plasticity functional group. 
[Formula 3] 

0 

R—P— R 13 (IE) 
R ,z 



(Among a formula, R 11 - R 13 show a hydrogen atom or an organic group, respectively, may be 

the same respectively or may differ.) However, even if there are little R 11 - R 13 , either has an 
ester plasticity functional group. 
[Claim 10] 

The fire-resistant epoxy resin composition according to any one of claims 1 to 9 using all and 
containing [ some hardening agents (B) or ] novolak resin. 
[Claim 11] 

The fire-resistant epoxy resin composition according to any one of claims 1 to 10, wherein a 
weight per epoxy equivalent of an epoxy resin (A) is 150 - 1000 g/eq. 
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[Claim 12] 

The fire-resistant epoxy resin composition according to any one of claims 1 to 1 1, wherein an 
epoxy resin (A) consists only of what does not contain a halogen atom in the molecular 
structure. 
[Claim 13] 

Prepreg impregnating a substrate with the fire-resistant epoxy resin composition according to 
any one of claims 1 to 12, and changing. 
[Claim 14] 

A laminate sheet which fabricates the prepreg according to claim 13 and is characterized by 

things. 

[Claim 15] 

The laminate sheet according to claim 14 which carries out laminate molding of the metallic foil 
to the whole surface or both sides, and is characterized by things. 
[Claim 16] 

A printed wired board which forms a conductor wire in the whole surface or both sides of the 
laminate sheet according to claim 14 or 15, and is characterized by things. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the fire-resistant epoxy resin composition which can enable halogen 
free-ization and the prepreg formed with this epoxy resin composition, a laminate sheet, and a 
printed wired board. 
[0002] 

[Description of the Prior Art] 

Conventionally, the epoxy resin is broadly used focusing on electric electronic industry material 
parts from the performance which was excellent in heat resistance, adhesion, an electrical 
property (electric insulation), etc. 
[0003] 

In the electric laminate sheet use represented among these electrical-and~electric-equipment 
electronic industry material parts by the glass epoxy laminate sheet for electric printed wired 
boards, high fire retardancy (it is V-0 by UL-94 burning test) is searched for, and the compound 
which usually contained halogens, such as brominated epoxy resin, is used. For example, in the 
epoxy resin laminated sheet for electric printed circuits, the epoxy resin which generally used 
brominated epoxy resin as the main raw material component, and epoxy resin hardeners, such as 
dicyanodiamide and a phenolic compound, are blended, and it is used (refer to patent documents 
1 thru/or 3). 
[0004] 

However, use of such a halogen atom content compound, Are one factor of the environmental 
problem represented by dioxin in recent years, and also. From the adverse effect to the electric 
long term reliability by the halogen dissociation under hot environments, etc., the amount-used 
reduction of a halogen system compound and development of the fire retardant which uses other 
compounds for which a halogen system compound can be substituted, or other fire-resistant 
formulas are called for strongly. 
[0005] 

The art of making a phosphoric ester system compound etc. into fire retardant, and using 
together or substituting for them, for example as art replaced with the fire-resistant formula with 
such a halogen system compound is examined variously (refer to patent documents 4). 
[0006] 

However, in order to secure high fire retardancy (it is V-Q level for example, by UL-94 burning 
test) with the art which uses a phosphoric ester system compound as fire retardant. A 
considerable quantity of these fire retardant needed to be added, therefore there was a serious 
fault of being accompanied by the chemical-resistant fall to the heat resistance, the water 
resisting property, acid, or alkali which is the important characteristic of mold goods. 
[0007] 

[Patent documents 1] 
JP,5-9394,A 
[Patent documents 2] 
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JP,9-125037,A 
[Patent documents 3] 
JP,9-283876,A 
[Patent documents 4] 
JP,1 0-1 9351 6,A 
[0008] 

[Problem(s) to be Solved by the Invention] 

In light of the above-mentioned circumstances, this invention does not have generating of 
poisonous gas as the technique of flameproofing in the case of combustion with non halogen, 
Give heat resistance, a water resisting property, and chemical resistance excellent in mold 
goods, and And fire retardancy, It aims at providing the fire-resistant epoxy resin composition 
which can form mold goods excellent in solder-proof nature, moisture resistance, tracking 
resistance, etc. and the prepreg formed with this fire-resistant epoxy resin composition, a 
laminate sheet, and a printed wired board. 
[0009] 

[Means for Solving the Problem] 

In an epoxy resin composition which uses an epoxy resin (A) and a hardening agent (B) as an 
essential ingredient, a fire-resistant epoxy resin composition concerning claim 1 contains 
phosphorus atom content fire retardancy polyester resin (C). 
[0010] 

An invention of claim 2 is characterized for phosphorus atom content fire retardancy polyester 
resin (C-1) which has a reaction group by some hardening agents (B) or using all and containing 
as phosphorus atom content fire retardancy polyester resin (C) in claim 1. 
[0011] 

An invention of claim 3 contains phosphorus atom content fire retardancy polyester resin (C-2) 
which does not have a reaction group as phosphorus atom content fire retardancy polyester 
resin (C) in claim 1 or 2. 
[0012] 

In claim 2 or 3, phosphorus atom content fire retardancy polyester resin (C-1) which has a 
reaction group an invention of claim 4 A dicarboxylic acid component (p), A glycol component (q), 
a reactant grant ingredient (t), and the reactant Lynn content compound (s), It is characterized 
by being a condensation reaction or a thing which carries out a polycondensation reaction and 
changes so that a rate of a reactant grant ingredient (t) may be 1 - 60-mol % in the sum total of 
a dicarboxylic acid component (p) and a reactant grant ingredient (t). 
[0013] 

In claim 3 or 4, phosphorus atom content fire retardancy polyester resin (C-2) which does not 
have a reaction group an invention of claim 5 A dicarboxylic acid component (p), It is 
characterized by a glycol component (q) and being a condensation reaction or a thing which 
carries out a polycondensation reaction and changes about the reactant Lynn content compound 
(s). 

[0014] 

An invention of claim 6 is characterized by a reactant grant ingredient (t) being a thing 
containing at least one of a tribasic acid anhydride and the tetrabasic acid anhydrides in claim 4 
or 5. 
[0015] 

An invention of claim 7 is characterized by a reactant grant ingredient (t) being a thing 
containing at least one side of the pyromellitic dianhydride which is trimellitic anhydride and a 
tetrabasic acid anhydride which are tribasic acid anhydrides in either of claims 4 thru/or 6. 
[0016] 

An invention of claim 8 has at least one sort of ester plasticity functional groups as which the 
reactant Lynn content compound (s) is chosen from a carboxyl group and hydroxy! in either of 
claims 4 thru/or 7. 
[0017] 

An invention of claim 9 is characterized by the reactant Lynn content compounds (s) being at 
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least one sort of compounds chosen from a group of a compound expressed with following 
general formula (I), (II), and (III) in either of claims 4 thru/or 8. 
[0018] 
[Formula 4] 



(I) 



[0019] 

(Among a formula, R 1 - R 8 show a hydrogen atom or an organic group, respectively, may be the 
same respectively or may differ.) A shows a hydrogen atom or an organic group, may be the 

same as that of R 1 - R 8 , or may differ. However, at least one of R 1 - R 8 and A has an ester 
plasticity functional group. 
[0020] 
[Formula 5] 



( n ) 



[0021] 

(Among a formula, R 9 and R^° show a hydrogen atom or an organic group, respectively, may be 

the same respectively or may differ.) However, either [ at least ] R 9 or R 10 has an ester 
plasticity functional group. 
[0022] 
[Formula 6] 

0 

R— P — R 13 (HI) 

R 12 

[0023] 

(Among a formula; R 11 - R 13 show a hydrogen atom or an organic group, respectively, may be 

the same respectively or may differ.) However, even if there are little R 11 - R 13 , either has an 
ester plasticity functional group. 

The invention of claim 10 is characterized by some hardening agents (B) or using all and 




0 
ii 

R^-P— R 



OH 
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containing novolak resin in either of claims 1 thru/or 9. 
[0024] 

The invention of claim 1 1 is characterized by the weight per epoxy equivalents of an epoxy resin 
(A) being 150 - 1000g / eq in either of claims 1 thru/or 10. 

[0025] 

In an invention of claim 12 f in either of claims 1 thru/or 1 1, an epoxy resin (A) does not contain a 
halogen atom in the molecular structure. 

[0026] 

Prepreg concerning claim 13 impregnates a substrate with the fire-resistant epoxy resin 

composition according to any one of claims 1 to 12, and changes. 

[0027] 

A laminate sheet concerning claim 14 fabricates the prepreg according to claim 13. 
[0028] 

An invention of claim 15 carries out laminate molding of the metallic foil to the whole surface or 

both sides in claim 14. 

[0029] 

A printed wired board concerning claim 16 forms a conductor wire in the whole surface or both 

sides of the laminate sheet according to claim 14 or 15. 

[0030] 

[Embodiment of the Invention] 

Hereafter, an embodiment of the invention is explained in full detail. 
[0031] 

In the epoxy resin composition which uses an epoxy resin (A) and a hardening agent (B) as an 
essential ingredient, the fire-resistant epoxy resin composition concerning this invention is 
obtained by making phosphorus atom content fire retardancy polyester resin (C) contain. In 
preparing the epoxy resin composition concerning this invention, the substance containing 
halogen prepares the fire-resistant epoxy resin composition of non halogen as what is not used. 
[0032] 

Although the epoxy resin (A) in particular used by this invention is not limited, For example, a 
bisphenol A type epoxy resin, bisphenol F type epoxy resin, 2, 2, 6, a 6'-tetramethyl bisphenol A 
type epoxy resin, A bisphenol smooth S form epoxy resin, a bisphenol A D type epoxy resin, 
Bisphenol-type-epoxy-resin;1,6-diglycidyl oxynaphthaiene type epoxy resins, such as a 
tetramethyl bisphenol A type epoxy resin and bis-beta-trifluoromethyl diglycidyl bisphenol A, 1- 
(2,7-diglycidyl oxynaphthyl)-1-(2-glycidyloxy naphthyl) methane, Naphthalene system epoxy 
resins, such as 1,1-bis(2,7-diglycidyl oxynaphthyDmethane and 1 ,1-bis(2,7-diglycidyl 
oxynaphthyl)-1-phenyl-methane; A biphenol type epoxy resin, 2 organic-functions type epoxy 
resin of others, such as bisphenol hexafluoroacetone diglycidyl ether and REZORUSHI no 
diglycidyl ether; Phenol novolak type epoxy resin, polyglycidyl ether of o-cresol-form aldeyde 
novolac, bisphenol A novolak type epoxy resin, Novolak type epoxy resin, such as bisphenol A D 
novolak type epoxy resin; Said bisphenol type epoxy resin, The cyclic aliphatic series epoxy resin 
represented by the epoxidation thing of the polyaddition object of the epoxy resin; 
dicyclopentadiene and phenol to which copolymerization of the novolak type epoxy resin was 
carried out via the bisphenol; Phthalic acid diglycidyl ester, Tetrahydrophtal acid diglycidyl ester, 
diglycidyl hexahydrophthalate, Diglycidyl p-oxybenzoic acid, dimer acid glycidyl ester, Glycidyl 
ester typed epoxy resin, such as triglycidyl ester; Tetraglycidyl ether aminodiphenylmethane, 
Glycidyl amine type epoxy resin, such as triglycidyl p-aminophenol and tetraglycidyl ether m- 
xylylene diamine; A hydantoin type epoxy resin, Heterocyclic epoxy resins, such as triglycidyl 
isocyanurate; In addition to this, fluoroglycinol triglycidyl ether, trihydroxy biphenyl triglycidyl 
ether, trihydroxy phenylmethane triglycidyl ether, glycerol triglycidyl ether, 2-[4-(2,3~epoxy 
propoxy) phenyl]-2-[4-[1,1 -screw [4-(2,3-epoxy propoxy) phenyl] ethyl] phenyl] propane, 1,3- 
screw [4-[1-[4-(2,3-epoxy propoxy) phenyl]-1-[4-[T-[4-(2,3-epoxy propoxy) phenyl]-1- 
methylethyl] phenyl] ethyl] phenoxy]~2-propanol, Epoxy resins, such as tetra hydroxyphenyl 
ethane tetraglycidyl ether, tetraglycidyl ether benzophenone, screw resorcinol tetraglycidyl ether, 
and tetra glycidoxy biphenyl, etc. are mentioned. 
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[0033] 

The above-mentioned epoxy resin may be used alone, respectively, and may use two or more 
sorts together. The epoxy resin which denaturalized the above epoxy resins may be used 
together. 
[0034] 

Also in these epoxy resins, the thing of 150 - 1000 g/eq has a preferred weight per epoxy 
equivalent. That is, in a weight per epoxy equivalent, the crosslinking density of a hardened 
material increases in the field of 1000 or less g/eq, Tg (glass transition point), heat resistance, 
solder heat resistance, etc. improve, and the performance as a laminate sheet improves. 
[0035] 

It is preferred from the ability of high Tg, a high water resisting property, and solder-proof nature 
to be given to mold goods some above-mentioned epoxy resins or to use all and to use novolak 
type epoxy resin. Thus, as for especially the con tent, when using novolak type epoxy resin, 20 % 
of the weight or more is preferred to the epoxy resin (A) whole quantity. If there is less novolak- 
type-epoxy-resin content than it, it will become difficult to make the above mold goods fully 
reveal grant of high Tg, a high water resisting property, and solder-proof nature. 
[0036] 

In this invention, epoxy system reactive diluent, such as cyclohexene oxide, tricyclo decene 
oxide, and cyclopentene oxide, may be used together with the above-mentioned epoxy resin (A). 
[0037] 

It is possible to apply the hardening agent usually used as an object for epoxy resins as a 
hardening agent (B), For example, novolak resin; Dicyandiamide, imidazole, a BF 3 -amine complex, 

Latency amine system hardening agents, such as a guanidihe derivative; A meta- 
phenylenediamine, The hardening agent containing nitrogen atoms, such as aromatic amine; cyclo 
phosphazene oligomer, such as diaminodiphenylmethane and diaminodiphenyl sulfone; Polyamide 
resin, Acid anhydride system hardening agents, such as a maleic anhydride, phthalic anhydride, 
anhydrous hexahydrophthalic acid, and pyromellitic dianhydride, etc. can be used. Although the 
phosphorus atom content fire retardancy polyester resin (C-1) which has a reaction group 
especially among the phosphorus atom content fire retardancy polyester resin (C) mentioned 
later can also be blended as a hardening agent (B), it mentions later in detail. Such a hardening 
agent (B) can be used by a kind independent or can use two or more sorts together. 
[0038] 

Especially as a hardening agent (B), the thing [ using all / or / and using novolak resin ] is also 
preferred. For example, when all phosphorus atom content fire retardancy polyester resin (C) 
blended into a constituent is phosphorus atom content fire retardancy polyester resin (G^2) 
which does not have a reaction group, novolak resin is used as some or all of a hardening agent 
(BX When the phosphorus atom content fire retardancy poly ester resin (C-1) which has a 
reaction group as a hardening agent (B) is blended into a constituent, novolak resin can be used 
together as a hardening agent. 
[0039] 

Especially as such novolak resin, although not restricted, Phenol, cresol, a xylenol, ethylphenol, 
n-propylphenol, Isopropyl phenols, n-butylphenol, isobutylphenol, Tertiarybutyl phenol, secondary 
butylphenol, and n-hexylphenol f n-octylphenol, n-nonyl phenol, n-dodecylphenol, The novolak 
resin which constructed the bridge with formalin in phenols, such as isoamyl phenol, 
isooctylphenol, a tert aminophenol, tert octylphenol, and bisphenol A, is mentioned. The phenol 
novolak resin which constructed the bridge with formalin in phenol from the point of excelling ih 
heat resistance also especially in these, or the cresol novolak resin which constructed the bridge 
with formalin in cresol is preferred. 
[0040] 

As for this novolak resin, it is preferred that they are 50-150 ** of softening temperatures from 
a point of balance with heat resistance and the impregnating ability to the cross state substrate 
in an electric laminate sheet use. 
[0041] 
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According to the ingredient which constitutes a constituent, the loadings of the hardening agent 
(B) in a constituent, Although it is suitably set up in consideration of the moldability of prepreg, 
the moldability at the time of the cure molding of prepreg, etc. and is not especially restricted, In 
order to obtain the epoxy resin composition excellent in fire retardancy, heat resistance, solder- 
proof nature, moisture resistance, especially tracking resistance, etc., it blends so that the 
equivalent ratio on the stoichiometry over the whole epoxy resins (A) in a constituent may serve 
as the range of 0.6-1.4 preferably. 
[0042] 

The epoxy resin composition in this invention can also be made to contain a hardening 
accelerator if needed. Although each thing of publicly known common use can use it as this 
hardening accelerator, for example, tertiary amine, such as benzyldimethylamine, imidazole, 
organic acid metal salt, Lewis acid, amine complex salt, etc. are mentioned, and it uses by a kind 
independent, and also two or more sorts can also be used together. According to the ingredient 
which constitutes a constituent, the loadings of the hardening accelerator in a constituent, 
Although it is suitably set up in consideration of the moldability of prepreg, the moldability at the 
time of the cure molding of prepreg, etc. and is not especially restricted, it is preferred to blend 
so that it may become 0.001 to 10% of the weight of a range to the whole quantity of an epoxy 
resin (A). 
[0043] 

As phosphorus atom content fire retardancy polyester resin (C), A dicarboxylic acid component 
(p), a glycol component (q), and the phosphorus atom content fire retardancy polyester resin (C- 
2) that are obtained by a condensation reaction or carrying out a polycondensation reaction in 
the reactant Lynn content compound (s) and that does not have a reaction group can be used. . 
In addition to each of above-mentioned ingredients, obtain a reactant grant ingredient (t) a 
condensation reaction or by carrying out a pplycondensation reaction. The phosphorus atom 
content fire retardancy polyester resin (C-1) which has a reaction group can also be used, and 
phosphorus atom content fire retardancy polyester resin (C-1) can be used as a hardening agent 
(B) as mentioned above in this case. 
[0044] 

As the above-mentioned dicarboxylic acid component (p), dicarboxylic acid, such as aromatic 
dicarboxylic acid and aliphatic dicarboxylic acid, can be mentioned, for example. As aromatic 
dicarboxylic acid, for example Terephthalic acid, isophthalic acid, Phthalie acid, diphenic acid, 
naphthalic acid, 1 , 2-naphthalene dicarboxylic acid, 1, 4-naphthalene-dicarboxyJic^acid, 1, and 5- 
naphthalene dicarboxylic acid and 2, ©-naphthalene dicarboxylic acid, etc., 5^sulfoisophtharate, 
2-sulfoisophtharate, 4-sulfoisophtharate, Alkali metal salt, such as sulfoterephthalic acid and 4- 
sulfonaphthaIene^2,6^dicarboxylic acid, can be mentioned, As aliphatic dicarboxylic acid, for 
example, a straight chain, branching, and alicyclic oxalic acid, Malonic acid, succinic acid, maleic 
acid, itaconic acid, a glutaric acid, adipic acid, Pimelic acid, a 2,2-dimethyl glutaric acid, suberic 
acid, azelaic acid, sebacic acid, dodecanedioic acid, 1 ,3-cyclopentane dicarboxylic acid, 1,4- 
cyclohexanedicarboxylic acid, diglycolic acid, thiodipropionic acid, etc. can be mentioned. 
[0045] 

To a dicarboxylic acid component (p), like the anhydride, ester, acid chloride, and a halogenide 
besides the above dicarboxylic acid, What (ester plasticity derivative of dicarboxylic acid) reacts 
to the glycol component (q) which is a derivative of dicarboxylic acid and is mentioned later, and 
forms ester is included. 
[0046] 

Aliphatic dicarboxylic acid, such as aromatic dicarboxylic acid, such as terephthalic acid, 
isophthalic acid, and 2,6-naphthalene dicarboxylic acid, and succinic acid, adipic acid, sebacic 
acid, and dodecanedioic acid, is preferred from points, such as the ease of a reaction, the 
weatherability of the resin obtained, and endurance, also in these. It is optimal to use aromatic 
dicarboxylic acid as the main ingredients, using especially aromatic dicarboxylic acid. 
[0047] 

As a glycol component (q) used for manufacture of phosphorus atom content fire retardancy 
polyester resin (C), For example, ethylene glycol and a diethylene glycol, triethylene glycol, 
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Tetraethylene glycol, pentaethylene glycol, hexaethylene glycol, Polyethylene glycols, such as 
heptaethylene glycol and octaethylene glycol, And propylene glycol and dipropylene glycol, 
tripropylene glycol, Polypropylene glycols, such as tetrapropylene glycol, and 1 ^propanediol* 
1,3-butanediol, 1 ,4-butanediol, 1 ,5-pentanedioI, 1 ,6-hexanediol, 2,2-dimethyl- 1 ,3-propanediol, 2- 
ethyl-2-butyl-1 ,3-propanediol, 2^ethyh2HsobutyH1 ,3-propanediol, 2, 2, 4-trimethyl 1 ,6- 
hexanediol, 1, 2-cyclohexane dimethanol, 1,3-cyclohexane dimethanol, 1,4-cyciohexane 
dimethanol, 2,2,4,4-tetramethyl 1 ,3-cyclobutanediol, 4,4 , -dihydroxy biphenol, 4,4- 
methylenediphenol, 4,4'Hsopropylidenediphenol, 1 ,5-dihydroxynaphthalene, 2,5- 
dihydroxynaphthalene, 2,2~bis(4-hydroxyphenyl)propane (bisphenol A), the bisphenol S, etc. can 
be mentioned. 
[0048] 

What (ester plasticity derivative of glycol) is a derivative of glycol, reacts to said dicarboxylic 
acid component (p), and forms ester like the diacetate compound corresponding to such glycols 
besides the above glucohol is included in a glycol component (q). 
[0049] 

These glycol components (q) can be used by an one-sort independent, or can use two or more 
sorts together. Also especially in these, butanediol, such as ethylene glycol, a diethylene glycol, 
and 1,4-^butanedioL And hexandiol and 1 ,4-cyclohexane dimethanol, neopentyl glycol, bisphenol A, 
etc., such as 1 ,6^hexanedioI, are preferred from points, such as the ease of a reaction, and the 
endurance of the resin obtained. 
[0050] 

As a reactant grant ingredient (t), the polyvalent carboxylic acid component more than trivalent 
[ of a tribasic acid anhydride, a tetrabasic acid anhydride, etc. ], etc. are mentioned, for example. 
When reactivity is given here to phosphorus atom content fire retard a ncy polyester resin of this 
invention using a tribasic acid anhydridera tetrabasic acid anhydride, etc. which are the 
polyvalent carboxylic acid components more than tervalence, At the time of preparation of 
phosphorus atom content fire retardancy polyester resin by the condensation reaction or a 
polycondensation reaction, a reaction can be terminated in the state where the carboxyl group 
resulting from polyvalent carboxylic acid was made to remain in a skeleton, and this residual 
carboxyl group can be used as a reaction group. 
[0051] 

As a polyvalent carboxylic acid component more than tervalence, for example Hemimellitic acid, 
trimellitic acid, TORIMEJIN acid, mellophanic acid, pyromellitic acid, benzene carboxylic acid, 
Mellitic acid, cyclopropane 1 ,2,3-tricarboxylic acid, cyclopentane 1 ,2,3,4-tetracarboxylic acid, 
Polyvalent carboxylic acid, such as ethanetetracarboxylic acid and-3~(5-dioxo tetrahydro 3- 
furanyl) methyl-3-cyclohexene 1 ,2-dicarboxyIie acid, is mentioned, What (ester plasticity 
derivative of polyvalent carboxylic acid) is a derivative of polyvalent carboxylic acid, reacts to a 
glycol component (q) and forms ester like these anhydrides, ester, acid chloride, and a halogenide 
is contained. Especially in order to prevent three-dimensional bridge construction of phosphorus 
atom content fire retardancy polyester resin (C) as much as possible and to make a carboxyl 
group remain effectively after a polycondensation reaction, it is preferred to use trimellitic 
anhydride and pyromellitic dianhydride also in these. 
[0052] 

The reactant grant ingredient (t) can use two or more sorts together from the inside of the 
polyvalent carboxylic acid component more than trivalent [ above ], using only one sort. 
[0053] 

The amount of the reactant grant ingredient (t) used in the total quantity of the above- 
mentioned dicarboxylic acid component (p) and a reactant grant ingredient (t), 1-60-mol the 
thing to consider as % is preferred, and sufficient degree of polymerization can be acquired under 
the polymerization conditions which can eliminate the unnecessary crosslinking reaction in a 
manufacturing process in this case, and sufficient reaction group for phosphorus atom content 
fire retardancy polyester resin (C) can be given. 
[0054] 

The reactant Lynn content compound (s) The above-mentioned dicarboxylic acid component (p), 
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a glycol component (q), It is preferred to use the thing of the reactant grant ingredients (t) which 
it reacts to either at least, and the thing in which condensation of a pdlycondensation is possible 
is used, and specifically has an ester plasticity functional group in the molecule. 
[0055] 

The above-mentioned ester plasticity functional group is what means the functional group which 
reacts to other carboxyl groups or hydroxy], and forms an ester bond, A carboxyl group, and a 
carboxyl group besides hydroxyl AnhydrideHzing, They are esterification, the formation of acid 
chloride, and a thing halogenated and derived, What [ reacts to other hydroxyls and forms an 
ester bond ] (ester plasticity derivation group of a carboxyl group), Hydroxy! is acetateHzed, it is 
derived and what reacts to other carboxyl groups and forms an ester bond (ester plasticity 
derivation group of hydroxyl) is contained. 
[0056] 

When especially an ester plasticity functional group is a carboxyl group or hydroxyl, since good 

reactivity is obtained in a manufacturing process, it is desirable. 

[0057] 

In [ if it is preferred that the reactant Lynn content compound (s) is 1 or a thing which it has two 
pieces about an ester plasticity functional group in the monad and it does in this way especially ] 
the manufacturing process of phosphorus atom content fire retardancy polyester resin (C), Also 
when polymerization conditions are adjusted so that unnecessary crosslinking reaction may be 
eliminated, the phosphorus atom content fire retardancy polyester resin (C) which has sufficient 
degree of polymerization can be obtained. When the reactant Lynn content compound (s) has 
two ester plasticity functional groups, a good result is obtained by the case where both two 
ester plasticity functional groups are carboxyl groups, or it is hydroxyl. 
[0058] 

Especially as the above-mentioned reactant Lynn content compound (s), the compound 
expressed with following general formula (I) thru/or (III) can be illustrated as a suitable thing from 
the point that the ease of a reaction, a fire-resistant effect, etc. are excellent. The compound 
expressed with general formula (I) also especially in these from the point that especially the 
reactivity of the phosphorus atom content fire retardancy polyester resin (C) obtained, the fire 
retardancy of the epoxy resin composition prepared from this phosphorus atom content fire 
retardancy polyester resin (C), heat resistance, etc. are excellent is the optimal. 
[0059] 
[Formula 7] 




(i) 



[0060] 

(Among a formula, R 1 - R 8 show a hydrogen atom or an organic group, respectively, may be the 
same respectively or may differ.) A shows a hydrogen atom or an organic group, may be the 

same as that of R 1 - R 8 , or may differ. However, at least one of R 1 - R 8 , and A has an ester 

plasticity functional group. 

[0061] 

[Formula 8] 
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0 

R— P — R 10 (II) 
OH 



[0062] 

(Among a formula, R 9 and R 10 show a hydrogen atom or an organic group, respectively, may be 

the same respectively or may differ.) However, either [ at least ] R 9 or R 10 has an ester 
plasticity functional group. 
[0063] 
[Formula 9] 

0 

R— P— R 13 (1) 
R 12 



[0064] 

(Among a formula, R 11 - R 13 show a hydrogen atom or an organic group, respectively, may be 

the same respectively or may differ.) However, even if there are little R 11 - R 13 , either has an 
ester plasticity functional group. 

Especially as a compound shown in the above-mentioned general formula (I) - (III), one piece or 
the thing which it has two pieces is preferred in an ester plasticity functional group in a monad. 
[0065] 

Although a substituent with a proper organic group in the above-mentioned general formula (I) - 
(III) is chosen and it is not limited in particular here, the univalent organic group of the carbon 
numbers 1-1000 is preferred. As a univalent organic group, hydrocarbon groups, such as alicycle 
fellows hydrocarbon groups, such as aliphatic hydrocarbon groups, such as an alkyl group and an 
alkenyl group, and a cyclohexyl group, aromatic hydrocarbon groups, such as an aryl group, and 
an aralkyl group, and a carboxyl group, an alkyloxy group, etc. are illustrated. These bases may 
also contain a functional group in it further. For example, it may have a substituent containing an 
ester plasticity functional group (ester plasticity derivation group derived from a carboxyl group, 
hydroxy!, and these). However, as for the number of the ester plasticity functional groups which 
exist in a monad, it is preferred like previous statement that it is 1 or two pieces. 
[0066] 

As for these, although a compound expressed with the above-mentioned general formula (I) is 
one piece or a thing which it has two pieces preferably about an ester plasticity functional group, 
existing in A which is an organic group is desirable. Among compounds expressed with the 

above-mentioned general formula (I), especially a suitable thing, R 1 - R 8 are hydrogen atoms, and 
A as an ester plasticity functional group Hydroxy!, Have two pieces and an ester plasticity 
derivation group derived from a carboxyl group or these in this case, [ one piece or ] Reactivity 
at the time of adjustment of phosphorus atom content fire retardancy polyester resin (C) is 
made good, Especially the reactivity of phosphorus atom content fire retardancy polyester resin 
(C) obtained, the fire retardancy of an epoxy resin composition prepared from this phosphorus 
atom content fire retardancy polyester resin (C), heat resistance, etc. should be excelled. 
[0067] 
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What is expressed with following-chemical-formula (a) - (e) as what that is expressed with 
general formula (I), and is the optimal as a reactant Lynn content compound (s) can be 
illustrated. 
[0068] 

[Formula 10] 




(a) 



0=P— 0 
CEXOOR 14 



[0069] 

(R 14 shows among a formula an alkyl group or an alicycle group which has straight chain shape or 

branching of a hydrogen atom or the carbon numbers 1-6.) 

[0070] 

[Formula 1 1] 



(b) 



0=P— 0 
I 



CHrCHCQOR 15 
2 I 

CH 2 C00R 1( 



[0071] 

(Among a formula, R 15 and R 16 may show the alkyl group or alicycle group which has the straight 
chain shape of a hydrogen atom or the carbon numbers 1-6. or branching, respectively, and what 

nas same R 15 and R 16 may differ.) 
[0072] 

[Formula 12] 
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CH 2 CH-C^ Q 

CHrC^s.. 
2 \ Q 



[0073] 

[Formula 13] 




[0074] 

[Formula 14] 




(c) 



0=P— 0 (d) 



(e) 



CH-CHCOOCH 2 CH 2 OH 
CH 2 C00CH 2 CH 2 0H 



[0075] 

As a suitable thing, what is expressed with the following chemical formula (f) and (g) can be 
especially illustrated among compounds expressed with the above-mentioned general formula (II). 

[0076] 

[Formula 15] 
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[0077] 

(R 17 shows among a formula the alkyl group or alicycle group which has the straight chain shape 

of a hydrogen atom or the carbon numbers 1-6, or branching.) 

[0078] 

[Formula 16] 

0 

H 3 C— P — CH 2 CH 2 COOR 18 (g) 
OH 

[0079] 

(R 18 shows among a formula the alkyl group or alicycle group which has the straight chain shape 
of a hydrogen atom or the carbon numbers 1-6, or branching.) 

As a suitable thing, what is expressed with a following chemical formula (h) can be especially 
illustrated among the compounds expressed with the above-mentioned general formula (III). 
[0080] 

[Formula 17] 

0 

R— P— CH 2 CH 2 CH 2 OH (h) 
CH 2 CH 2 CH 2 0H 



[0081] 

(R 19 shows among a formula an alkyl group or an alicycle group which has straight chain shape of 
a hydrogen atom or the carbon numbers 1-6, or branching.) 

When the above and the reactant Lynn content compound (s) manufacture phosphorus atom 
content fire retardancy polyester resin (C), methanol, It is preferred to dissolve or distribute 
dihydric alcohol, such as monohydric alcohol, such as ethanoi, ethylene glycol, propylene glycol, 
and a butylene glycol, and to add to the system of reaction. 
[0082] 

In this invention, the amount of the reactant Lynn content compound (s) used, Content of a 
phosphorus atom originating in the reactant Lynn content compound (s) in phosphorus atom 
content fire retardancy polyester resin (G) obtained, It is made it to be set to not less than 500 
ppm desirable still more preferably for that it is the adjusted quantity so that it may be set to 
not less than 300 ppm with a wt. ratio to the whole quantity of phosphorus atom content fire 
retardancy polyester resin (C). When doing in this way, fire retardancy which was [ as opposed 
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to / especially / phosphorus atom content fire retardancy polyester resin (C) ] excellent should 
be given, and the fire retardancy of an epoxy resin composition prepared from this phosphorus 
atom content fire retardancy polyester resin (G), especially heat resistance^ etc. should be 
excelled. Although a maximum in particular of the amount of this reactant Lynn content 
compound (s) used is not limited, It is prefer^ 

phosphorus atom blends in the range used as 200000 ppm or less, and the resin characteristic of 
phosphorus atom content fire retardancy polyester resin (G) can be prevented from preventing 
generating of poor polymerization nature in this case, and being spoiled, 
[0083] 

Each of above-mentioned ingredients which are used here in obtaining phosphorus atom content 
fire retardancy polyester resin (G), It is preferred that a total and a total of hydroxy! and an 
ester plasticity derivation group of a carboxyl group contained in each ingredient and its ester 
plasticity derivation group blend so that it may become the range of 1:1-2.5 by mole fraction. 
[0084] 

a polyfunctional compound, for example, pentaerythritol, publicly known when preparing 
phosphorus atom content fire retardancy polyester resin (C), in order to adjust a molecular 
weight, trimethylolpropane, dimethyiolbutanoic acid, 3 functional carboxylic acid, etc. — proper 
**** for quantity — things are also preferred. Since it may act as a terminal stopper when the 
functional group (ester plasticity functional group) uses one thing as a reactant Lynn content 
compound (s) especially, it is preferred to use the above-mentioned polyfunctional compound 
together suitably. 
[0085] 

It is also possible to use para-hydroxybenzoic acid, univalent fatty alcohol, etc. collectively as 
reaction components other than the above, for example. 



Phosphorus atom content fire retardancy polyester resin (C) can be obtained with a publicly 
known polyester manufacturing method. For example, an ester exchange reaction of a direct 
esterifi cation reaction or an ester plasticity derivative of dicarboxylic acid using dicarboxylic acid 
and glycol, and glycol can be made into the 1 st step reaction, and it can manufacture by the 2nd 
step reaction to which the polycondensation of this resultant is carried out. 
[0087] 

It can add at arbitrary stages of a to [ from the beginning of the 1st step reaction of the above / 
the 2nd-step ending reaction ], and a reaction can be presented with the above-mentioned 
dicarboxylic acid component (p) and ingredients other than a glycol component (q). 
[0088] 

An ester exchange reaction of dicarboxylic acid diester and glycol which are the most general 
methods in these is made into the 1st step reaction, and this resultant is concretely explained 
using a manufacturing method which consists of the 2nd step reaction that carries out a 
polycondensation. In the 1 st-step ester exchange reaction, all the reaction components with 
which manufacture of phosphorus atom content fire retardancy polyester resin (C) is presented 
may also be taught by package from the beginning, and the reactant Lynn content compounds (s) 
may be added at the time of an ester polycondensation reaction. In the case of package 
preparation, an ester exchange reaction adds dicarboxylic acid diester, a glycol compound, and 
the reactant Lynn content compound (s) to a reaction vessel, for example, and under ordinary 
pressure conditions, temperature-up heating is gradually carried out to 150-250 **, and it 
performs an ester exchange reaction by inert gas atmospheres, such as nitrogen gas. 
[0089] 

The 2nd-step polycondensation reaction is performed under decompression below 6.7 hPa 
(5mmHg), and, for example in a 1 60-280 temperature requirement. Thus, phosphorus atom 
content fire retardancy polyester resin (C) is obtained. In an ester exchange reaction and a 
polycondensation reaction, publicly known titanium, antimony, lead, zinc, magnesium, calcium, 
manganese, an alkali metal compound, etc. may be conventionally used as a catalyst at arbitrary 
stages. 
[0090] 
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As for phosphorus atom content fire retardancy polyester resin in a case of using for an epoxy 
resin composition of this invention (C), it is preferred that number average molecular weights are 
1000-50000. When this number average molecular weight is 1000-50000, fire retardancy which 
was [ as opposed to / especially / phosphorus atom content fire retardancy polyester resin (C) ] 
excellent can be given, The fire retardancy of a hardened material of an epoxy resin composition 
prepared from this phosphorus atom content fire retardancy polyester resin (C), especially heat 
resistance, etc. should be excelled. In phosphorus atom content fire retardancy polyester resin 
(C-1) to which a reaction group was given especially in such a molecular weight range. 
Outstanding reactivity with an epoxy resin should be given and especially the heat resistance 
etc. of a hardened material of an epoxy resin composition which contains this phosphorus atom 
content fire retardancy polyester resin (C-1) as a hardening agent (B) should be excelled. 
Although restriction in particular is not carried out, content in an epoxy resin of such phosphorus 
atom content fire retardancy polyester resin (C), In order to obtain an epoxy resin composition 
excellent in the fire retardancy of a hardened material, heat resistance, solder-proof nature, 
moisture resistance; especially tracking resistance, etc., It is preferred to blend so that content 
(phosphorus content at the time of converting into the Lynn simple substance) of a phosphorus 
atom in the constituent whole quantity may be preferably set to not less than 200 ppm with a wt. 
ratio. Although a maximum in particular of loadings at this time is not restricted, it is preferred to 
blend so that content of a phosphorus atom in the constituent whole quantity may be set to 
1 50000 ppm or less with a wt. ratio. 
[0091] 

In making some phosphorus atom content fire retardancy polyester resin (C) or phosphorus atom 
content fire retardancy polyester resin (C-1 ) which uses all and has a reaction group contain, 
Although some hardening agents (B) or phosphorus atom content fire retardancy polyester resin 
(C-1) which uses all and has a reaction group is made contained, In this case, in order to obtain 
an epoxy resin composition excellent in the fire retardancy of a hardened material, heat 
resistance, solder-proof nature, moisture resistance, especially tracking resistance, etc., It is 
[ be / it / under / Whole-quantity / of a hardening agent (B) / setting ] preferred to make it 
content of a hardening agent of others to phosphorus atom content fire retardancy polyester 
resin (C-1) of one weight section, such as novolak resin, serve as the range of 0 - 10 weight 
section. 
[0092] 

In addition to each above-mentioned ingredient, an organic solvent (D) can be used for an epoxy 
resin composition of this invention if needed. When adjusting a varnish for electric laminate 
sheets, it is especially preferred to use each ingredient of the above (A), (B), (G), and (D) as an 
indispensable ingredient. When using an epoxy resin composition of this invention for other uses, 
such as a paint use, of course, each ingredient of (A), (B), (C), and (D) may be used together 
[0093] 

Especially as an organic solvent (D), although not limited. For example, acetone, methyl ethyl 
ketone, toluene, xylene, methyl isobutyl ketone, Ethyl acetate, ethylene-glycol-monomethyl- 
ether, N, and N-dimethylformamide, methanol, ethanol, isopropyl alcohol, n-butanol, methoxy 
propanol, and ethylcarbitol, toluene, cyclohexanone, etc. are mentioned. These solvents use only 
one sort, and also can be suitably used as a partially aromatic solvent beyond two sorts or it 
[0094] 

Although the amount in particular of organic solvent (D) used is not restricted, it is preferred 
that impregnating ability to a substrate in a case of producing prepreg, resin adhesion, etc. are 
the ranges which will be 40 to 70 % of the weight from a point which becomes good also in 30 % 
of the weight or more of solids concentration in a varnish. 
[0095] 

Various additive agents, fire retardant, a filler, etc. can be further blended with an epoxy resin 
composition of this invention suitably if needed. It is desirable to blend especially an inorganic 
system filler (E) from a point that higher fire retardancy is acquired. 
[0096] 

Especially as this inorganic system filler (E), although not restricted, For example, silica, talc, 
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calcium carbonate, magnesium carbonate, aluminium hydroxide, magnesium hydroxide, aluminum 
oxide, magnesium oxide, aluminum silicate, and lithium aluminum silicate, barium titanate, barium 
sulfate, silicon nitride, boron nitride, etc. are raised, 
[0097] 

It is preferred to blend an inorganic system filler (E) so that content in inside of a constituent of 
this inorganic system filler (E) may be 150 or less weight sections to a total of 100 weight 
sections of an epoxy resin (A), a hardening agent (B), and fire retardant (C). even if it uses it 
more mostly than this, an effect given to fire retardancy is the same, and there is a possibility 
that other laminate sheet characteristics, such as drilling nature, may fall conversely. 
[0098] 

In addition, although various additive agents, such as a penetrating agent and a leveling agent, 
can be blended suitably, in order to make an effect of this invention remarkable, when it is more 
desirable to avoid these use if possible and uses it, it is preferred that it is 5 or less % of the 
weight of a range among a constituent. 
[0099] 

An epoxy resin composition of this invention explained in full detail above is very useful for an 
electric laminate sheet use as stated above. Although a method in particular of manufacturing a 
laminate sheet from an epoxy resin composition of this invention is not restricted, in not using an 
organic solvent (D), for example, Heat melting of the solid constituent which consists of each 
ingredient which constitutes an epoxy resin composition is carried out, It impregnates with a 
substrate at a rate used as a predetermined resin amount (preferably 30 to 70 % of the weight), 
When preparing as a varnish using an organic solvent (D), each ingredient which constitutes an 
epoxy resin composition is blended, and a varnish is adjusted, and a substrate is impregnated at 
a rate used as a predetermined resin amount (preferably 30 to 70 % of the weight), and let this 
be prepreg. moreover — using this prepreg — a specified number — hot press of the prepreg of 
1-10 sheets is carried out preferably, and a laminate sheet is obtained. 
[0100] 

When obtaining a metal tension laminate sheet, a specified number and a method of obtaining 
them to them preferably by arranging and carrying out hot press of the metallic foils, such as 
copper foil, to the whole surface or both sides of prepreg of 1-10 sheets are mentioned. 
[0101] 

To the above laminate sheets or a metallic foil tension laminate sheet, a conductor wire can be 
formed in the whole surface or both sides with an additive process, a subtractive process, etc., 
and a printed wired board can be obtained. 
[0102] 

As a substrate for obtaining prepreg here, Not a thing limited especially but a proper thing usable 
to a prepreg formation use can be adopted, for example, textile fabrics or nonwoven fabrics of 
organic textiles, such as textile fabrics of inorganic fibers, such as a glass cloth md a nonwoven 
glass fabric, or a nonwoven fabric, aramid resin textile fabrics, and an aramid resin nonwoven 
fabric, etc. are mentioned. 
[0103] 

Although not restricted especially as conditions in the case of heat pressure molding at the time 
of laminate sheet formation, for 10 to 240 minutes can apply preferably as the range of 2 - 
1 0MPa, and a time condition as the range of 1 20-220 **, and pressure conditions as 
temperature conditions, for example. 
[0104] 

Although an epoxy resin composition of this invention is very useful as an object for electric 
laminate sheets as above-mentioned, with combination with a hardening agent, it can also be 
used for various applications, such as adhesives, casting, and a paint, for example, it is applied to 
copper foil as adhesives, and dry semi-hardening is carried out to it, and it can be applied to 
build up construction methods. 
[0105] 

Namely, an epoxy resin composition of this invention, without reducing heat resistance, Since a 
fire-resistant hardened material of a non halogen system can be obtained, it is suitable for a use, 
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especially glass epoxy laminate sheets, such as closure, lamination, and a paint, or IG seating 

agents, and since it excels in metal adhesion further, an epoxy resin composition for covering 

suitable also for resist or a paint use can be provided. 

[0106] 

[Example] 

Next, this invention is not limited by these examples although an example explains this invention. 
[0107] 

Unless the following synthetic examples, examples, and comparative examples are indicated to 

be "parts" in particular, it is a weight reference altogether. 

[0108] 

The physical properties of the number average molecular weight of polyester resin of the 
examples 1 thru/or 5 of the following composition and Examples 1 thru/or 7, and the 
comparative examples 1 thru/or 3 are measured with the following test methods. 
[0109] 

(1) Measurement of a number average molecular weight 

The THF solution was prepared so that it might become in ml and 10mg /about solid content 
about each sample, and it measured according to the following measuring condition in amount of 
injections 100 microliter respectively. 

- GPC measuring device : SHODEX SYSTEM 11 by Showa Denko K.K. 

- Column : 4 in-series mobile phase of SHODEX KF-800P, KF-805, KF-803, and KF-801 (all are 
the Showa Denko K.K. make) 

- THF flow : a part for 1~rnl/ 

- Column temperature : 45 ** 

- Detector : RI 

- Conversion : polystyrene 

(2) Fire retardancy 

It examined based on UL94 inflammability-test method. 
[0110] 

(3) Tracking resistance 

Based on UL-1410, it asked for the voltage corresponding to 50 drops about each sample from 
the number of titration-voltage curve obtained by arranging an electrode on the substrate face. 
[0111] 

(4) Tear off and it is strength. 

It examined based on JIS C 6481. 
[0112] 

(5) Heat resistance 

About each sample, the specimen of 25 mm x 25 mm of copper clad laminates was floated on a 
280 ** solder bath for 5 to 20 minutes (5-minute unit), the existence of blistering was examined, 
and it evaluated as follows. 

O : — completely — nothing and O: — it is in part — those with **:voluminousness, and x: — all 
— 

[0113] 

(6) Moisture resistance 

About each sample, it was immersed for 10 seconds after steam-under-pressure processing 
(120 ** and 2 atmospheres) and into a 280 ** solder bath, the existence of blistering was 
examined, and it evaluated as follows. 

O : — completely — nothing and 0: — it is in part — those with **:voluminousness, and x: — all 
[0114] 

<Composition of phosphorus atom content fire retardancy polyester resin (C)> 
[The synthetic example 1] 

To a reactor, 273.6 copies of 2,6-naphthalene-dicarboxylic-acid dimethyl, 31.1 copies of 
dimethylterephthalic acid, 136.6 copies of ethylene glycol, 0.1 copy of titanium oxalate potassium 
is added as 104.0 copies of 2,2-dimethyi- 1 ,3-propanediol, reactant Lynn content compound (s) 
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(reactant Lynn content compound shown with above-mentioned chemical formula (e) (s)) 152.0 
copy, and a catalyst, Temperature up was carried out to 200 **, carrying out stirring mixing in 
ordinary pressure and a nitrogen atmosphere. Next, after carrying out temperature up of the 
reaction temperature even to 260 ** gradually over 4 hours and terminating an ester exchange 
reaction, 61 .5 copies of trimellitic anhydride was added, it decompressed gradually at 250 **, the 
polycondensation reaction was performed for 30 minutes under the conditions of 250 and 
0.5mmHg (66.7 Pa), and phosphorus atom content fire retardancy polyester resin (C-1) of acid 
value 58.2 and the number average molecular weight 5100 was obtained. 
[0115] 

[The synthetic example 2] 

To a reactor, 273.6 copies of 2,6-naphthalene-dicarboxylic-acid dimethyl, 46.6 copies of 
dimethylterephthalic acid, 223.5 copies of ethylene glycol, 0.1 copy of titanium oxalate potassium 
was added as 53.7 copies of trimethylolpropane, reactant Lynn content compound (s) (reactant 
Lynn content compound shown by following^Ghemjcal-formuJa (i) (s)) 107.0 copy, and a catalyst, 
and temperature up was carried out to 200 **, carrying out stirring mixing in ordinary pressure 
and a nitrogen atmosphere. Next, after carrying out temperature up of the reaction temperature 
even to 260 ** gradually over 4 hours and terminating an ester exchange reaction, 46.1 copies of 
trimellitic anhydride was added, it decompressed gradually at 250 **, the polycondensation 
reaction was performed for 30 minutes under the conditions of 250 ** and O.SmmHg (66.7 Pa), 
and phosphorus atom content fire retardancy polyester resin (C-1) of acid value 60.2 and the 
number average molecular weight 5900 was obtained. 
[0116] 

[Formula 18] 




CH 2 CH 2 COOH ( I ) 



[0117] 

[The synthetic example 3] 

Changed the reactant Lynn content compound (s) 1 07.0 copy expressed with chemical formula 
(i) into the reactant Lynn content compound (s) 1 1 1.0 copy expressed with a following general 
formula (j), and also it is made to be the same as that of the synthetic example 2, Phosphorus 
atom content fire retardancy polyester resin (C-1) of acid value 59.7 and the number average 
molecular weight 4600 was obtained. 
[0118] 

[Formula 19] 



(j ) 



o 

C 4 H 9 — P — CH 2 CH 2 CH 2 0H 
CH 2 CH 2 CH 2 OH 



[0119] 

[The synthetic example 4] 

To a reactor, 273.6 copies of 2,6-naphthalene-dicarboxylic-acid dimethyl, 31.1 copies of 
dimethylterephthalic acid, 136.6 copies of ethylene glycol, 0.1 copy of titanium oxalate potassium 
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is added as 104.0 copies of 2,2-dimethyl~ 1 ,3~propanediol, reactant Lynn content compound (s) 
(reactant Lynn content compound shown with above-mentioned chemical formula (e) (s)) 152.0 
copy, and a catalyst, Temperature up was carried out to 200 **, carrying out stirring mixing in 
ordinary pressure and a nitrogen atmosphere. Next, after carrying out temperature up of the 
reaction temperature even to 260 ** gradually ever 4 hours and terminating an ester exchange 
reaction, 15.3 copies of trimellitic anhydride was added, it decompressed gradually at 250 **, the 
polycondensation reaction was performed for 30 minutes under the conditions of 250 and 
0.5mmHg (66.7 Pa), and phosphorus atom content fire retardancy polyester resin (C-1) of acid 
va|ue 9.7 and the number average molecular weight 5900 was obtained. 
[0120] 

[The synthetic example 5] 

To a reactor, 273.6 copies of 2,6-naphthalene-dicarboxylic-acid dimethyl, 31.1 copies of 
dimethylterephthalic acid, 136.6 copies of ethylene glycol, 0.1 copy of potassium oxalate is added 
as 104.0 copies of 2,2-dimethyl- 1 ,3-propanedioI, reactant Lynn content compound (s) (reactant 
Lynn content compound shown with above-mentioned chemical formula (e) (s)) 1 52.0 copy, and a 
catalyst, Temperature up was carried out to 200 **, carrying out agitation mixing in ordinary 
pressure and a nitrogen atmosphere. Next, after carrying out temperature up of the reaction 
temperature even to 260 ** gradually over 4 hours and terminating an ester exchange reaction, 
It decompressed gradually at 250 **, the polycondehsatidn reaction was performed for 50 
minutes under the conditions of 250 and 0.5mmHg (66.7 Pa), and phosphorus atom content 
fire retardancy polyester resin (C-2) of the acid value 0.8 and the number average molecular 
weight 6800 was obtained. 
[0121] 
[Example 1] 

as an epoxy resin — phenol novolak type epoxy resin "EPICLON-770" (the Dainippon Ink & 
Chemicals, Inc. make.) 100 copies of weight per epoxy equivalent 189 g/eq, and a bisphenol A 
type epoxy resin "EPICLON 1051" (the Dainippon Ink & Chemicals, Inc. make.) 70 copies of 
weight per epoxy equivalent 470 g/eq, and novolac type phenol resin "PSM-4261 " (the Gun-ei 
Chemical Industry Co., Ltd. make.) Hydroxyl equivalent 106 g/eq, 63 copies of 80 ** softening 
temperatures, 81 copies of phosphorus atom content fire retardancy polyester resin obtained in 
the synthetic example 1 (C-1), As a hardening accelerator, 0.3 copy of 2~ethyl-4- 
methylimidazole was dissolved in 80 copies of methyls cellosolve, and a 90 copies of methyl- 
ethyl-ketone partially aromatic solvent, and the epoxy resin composition (epoxy resin varnish) 
was prepared. 
[0122] 

the glass fabrics (made in Asahi Shwe Belie.) which are substrates about this resin varnish 7628 
types and 0.18 mm in thickness will be impregnated, and the gel time of the prepreg measured at 
170 ** will be about 120 seconds — as — a 1 70 ** oven — desiccation — and B-stage was 
formed and the epoxy resin prepreg of 45 % of the weight of resin amounts was produced. 
[0123] 

Laminated eight obtained prepregs, and laid 1 8-micrometer-thick copper foil on top of both sides 

of the outside, it was made to harden on pressure 3.9MPa (40 kg/cm 2 ), the temperature of 170 
**, and the conditions for cooking time 90 minutes, and the laminate sheet of about 1.6 mm of 
board thickness was produced. 
[0124] 

About the obtained laminate sheet, after carrying out dissolution removal of the copper foil by 
the above-mentioned measuring condition from heat resistance (solder-proof nature), moisture 
resistance, and the laminate sheet obtained by tearing off and measuring strength, fire 
retardancy and tracking resistance were measured by the above-mentioned measuring condition. 
The result is shown in Table 1. 
[Example 2] 

as an epoxy resin — phenol novolak type epoxy resin "EPICLON-770" (the Dainippon Ink & 
Chemicals, Inc. make.) 100 copies of weight per epoxy equivalent 189 g/eq, and a bisphenol A 
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type epoxy resin "EPICLON 1051" (the Dainippon Ink & Chemicals, Inc. make.) 70 copies of 
weight per epoxy equivalent 470 g/eq f and novolae type phenol resin "P3M-4261" (the Gun-ei 
Chemical Industry Co., Ltd. make.) Hydroxy! equivalent 106 g/eq, 63 copies of 80 ** softening 
temperatures, 78 copies of phosphorus atom content fire retardancy polyester resin obtained in 
the synthetic example 2 (C-t), As a hardening aacelerator, Q,3 ^opy of 2-ethyl-4~ 
methylimidazole was dissolved in 80 copies of methyls cellosolve, and a 90 copies of methyl- 
ethyl-ketone partially aromatic solvent, and the epoxy resin composition (epoxy resin varnish) 
was prepared. This resin varnish was used, and the laminate sheet was produced and evaluated 
like Example 1. The result is shown in Table 1. 
[0125] 
[Example 3] 

as an epoxy resin — phenol novolak type epoxy resin "EPIGLON-77Q" (the Dainippon Ink & 
Chemicals, Inc. make.) 100 copies of weight per epoxy equivalent 189 g/eq, and a bisphenol A 
type epoxy resin "EPICLON 1051" (the Dainippon Ink & Chemicals* Inc. make.) 70 copies of 
weight per epoxy equivalent 470 g/eq, and novolae type phenol resin "PSM-4261" (the Gun-ei 
Chemical Industry Co., Ltd. make.) Hydroxyl equivalent 106 g/eq, 63 copies of 80 ** softening 
temperatures, 79 copies of phosphorus atom content fire retardancy polyester resin obtained in 
the synthetic example 3 (C-1), As a hardening accelerator, 0.3 copy of 2-ethyl~4- 
methylimidazole was dissolved in 80 copies of methyls cellosolve, and a 90 copies of methyl- 
ethyl-ketone partially aromatic solvent, and the epoxy resin composition (epoxy resin varnish) 
was prepared. This resin varnish was used, and the laminate sheet was produced and evaluated 
like Example 1. The result is shown in Table 1, 
[0126] 
[Example 4] 

as an epoxy resin — phenol novolak type epoxy resin "EPIGLON-770" (the Dainippon Ink & 
Chemicals, Inc. make.) 100 copies of weight per epoxy equivalent 1 89 g/eq, and a bisphenol A 
type epoxy resin "EPICLON 1051" (the Dainippon Ink & Chemicals, Inc. make.) 70 copies of 
weight per epoxy equivalent 470 g/eq, and novolae type phenol resin "PSM-4261 " (the Gun-ei 
Chemical Industry Co., Ltd. make.) Hydroxyl equivalent 106 g/eq, 72 copies of 80 ** softening 
temperatures, 85 copies of phosphorus atom content fire retardancy polyester resin obtained in 
the synthetic example 4 (G-1), As a hardening accelerator, 0.3 copy of 2-ethyI-4- 
methylimidazole was dissolved in 80 copies of methyls cellosolve, and a 90 copies of methyl- 
ethyl-ketone partially aromatic solvent, and the epoxy resin composition (epoxy resin varnish) 
was prepared. This resin varnish was used, and the laminate sheet was produced and evaluated 
like Example 1. The result is shown in Table 1. 
[0127] 
[Example 5] 

as an epoxy resin — phenol novolak type epoxy resin "EPICLON-770" (the Dainippon Ink & 
Chemicals, Inc. make.) 1 00 copies of weight per epoxy equivalent 189 g/eq, and a bisphenol A 
type epoxy resin "EPICLON 1051" (the Dainippon Ink & Chemicals, Inc. make.) 70 copies of 
weight per epoxy equivalent 470 g/eq, and novolae type phenol resin "PSM-4261" (the Gun-ei 
Chemical Industry Co., Ltd. make.) Hydroxyl equivalent 106 g/eq, 66 copies of 80 ** softening 
temperatures, 54 copies of phosphorus atom content fire retardancy polyester resin obtained in 
the synthetic example 1 (C-1), 30 copies of phosphorus atom content fire retardancy polyester 
resin obtained in the synthetic example 4 (C-1), As a hardening accelerator, 0.3 copy of 2-ethyl- 
4-methylimidazole was dissolved in 80 copies of methyls cellosolve, and a 90 copies of methyl- 
ethyl-ketone partially aromatic solvent, and the epoxy resin composition (epoxy resin varnish) 
was prepared. This resin varnish was used, and the laminate sheet was produced and evaluated 
like Example 1. The result is shown in Table 1. 
[0128] 
[Example 6] 

as an epoxy resin — phenol novolak type epoxy resin "EICLON-770" (the Dainippon Ink & 
Chemicals, Inc. make.) 100 copies of weight per epoxy equivalent 189 g/eq, and a bisphenol A 
type epoxy resin "EPICLON 1051" (the Dainippon Ink & Chemicals, Inc. make.) 70 copies of 
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weight per epoxy equivalent 470 g/eq, and novolac type phenol resin "PSM-4261" (the Gun-ei 
Chemical Industry Co., Litd. make.) Hydroxyl equivalent 106 g/eq, 81 copies of 80 ** softening 
temperatures, 85 copies of phosphorus atom content fire retard an cy polyester resin obtained in 
the synthetic example 5 (G-2X As a hardening accelerator, 0.3 copy of 2-ethyl-4- 
methylimidazole was dissolved in 80 copies of methyls cellosolve, and a 90 copies of m ethyl - 
ethyl-ketone partially aromatic solvent, and the epoxy resin composition (epoxy resin varnish) 
was prepared. This resin varnish was used, and the laminate sheet was produced and evaluated 
like Example 1. This result is shown in Table 1. 
[0129] 
[Example 7] 

as an epoxy resin — phenol novolak type epoxy resin "EICLON-770" (the Dainippon Ink & 
Chemicals, Inc. make.) 100 copies of weight per epoxy equivalent 189 g/eq, and a bisphenol A 
type epoxy resin "EPICLON 1051" (the Dainippon Ink & Chemicals, Inc. make.) 70 copies of 
weight per epoxy equivalent 470 g/eq, and novolac type phenol resin "PSM-4261" (the Gun-ei 
Chemical Industry Co., Ltd. make.) Hydroxyl equivalent 1 06 g/eq, 63 copies of 80 ** softening 
temperatures, 81 copies of phosphorus atom content fire retardancy polyester resin obtained in 
the synthetic example 1 (C-1), As a hardening accelerator, 0.3 copy of 2-ethy|-4- 
methylimidazole, It dissolved in 100 copies of methyls cellosolve, and a 1 10 copies of m ethyl - 
ethyl-ketone partially aromatic solvent, and also 160 copies of aluminum hydroxide powder 
(made by Sumitomo Chemical Co., Ltd.) were added as an inorganic system filler, it distributed, 
and the epoxy resin composition (epoxy resin varnish) was prepared. This resin varnish was used, 
and the laminate sheet was produced and evaluated like Example 1. This result is shown in Table 
1. 

[0130] 

[Comparative example 1] 

as an epoxy resin — phenol novolak type epoxy resin "EPIGLON-770" (the Dainippon Ink & 
Chemicals, Inc. make.) 100 copies of weight per epoxy equivalent 189 g/eq, and a bisphenol A 
type epoxy resin "EPICLON 1051" (the Dainippon Ink & Chemicals, Inc. make.) 70 copies of 
weight per epoxy equivalent 470 g/eq, and novolac type phenol resin "PSM-4261" (the Gun-ei 
Chemical Industry Co., Ltd. make.) As hydroxyl equivalent 106 g/eq, 72 copies of 80 softening 
temperatures, and a hardening accelerator, 0.3 copy of 2~ethyl-4-methylimidazole was dissolved 
in 60 copies of methyls eellosolve, and a 70 copies of methyl-ethyl-ketone partially aromatic 
solvent, and the epoxy resin composition (epoxy resin varnish) was prepared. This resin varnish 
was used, and the laminate sheet was produced and evaluated like Example 1 . The result is 
shown in Table 1 . 
[0131] 

[Comparative example 2] 

as an epoxy resin -- phenol novolak type epoxy resin "EPICLON-770" (the Dainippon Ink & 
Chemicals, Inc. make.) 100 copies of weight per epoxy equivalent 1 89 g/eq, and a bisphenol A 
type epoxy resin "EPICLON 1051" (the Dainippon Ink & Chemicals, Inc. make.) 70 copies of 
weight per epoxy equivalent 470 g/eq, and novolac type phenol resin "PSM-4261" (the Gun-ei 
Chemical Industry Co., Ltd. make.) As hydroxyl equivalent 106 g/eq, 72 copies of 80 ** softening 
temperatures, and a hardening accelerator, 0.3 copy of 2-ethyl-4-methylimidazole, The 
phosphoric ester system "PX-200" (product made from Daihachi Chemical industry) 80 copy 
was dissolved in 80 copies of methyls cellosolve, and a 90 copies of methyl-ethyl-ketone 
partially aromatic solvent as fire retardant, and the epoxy resin composition (epoxy resin varnish) 
was prepared. This resin varnish was used, and the laminate sheet was produced and evaluated 
like Example 1. The result is shown in Table 1. 
[0132] 

[Comparative example 3] 

as an epoxy resin — phenol novolak type epoxy resin "EPICLON-770" (the Dainippon Ink & 
Chemicals, Inc. make.) 100 copies of weight per epoxy equivalent 189 g/eq, and a bisphenol A 
type epoxy resin "EPICLON 1051" (the Dainippon Ink & Chemicals, Inc. make.) 70 copies of 
weight per epoxy equivalent 470 g/eq, and novolac type phenol resin "PSM-4261" (the Gun-ei 
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Chemical Industry Co., Ltd. make.) As hydroxyl equivalent 106 g/eq, 72 copies of 80 ** softening 
temperatures, and a hardening accelerator, 0.3 copy of 2~ethyl~4-methylimidazple, It dissolved in 
80 copies of methyls cellosolve, and a 90 copies of methyl-ethyl-ketone partially aromatic 
solvent, and 280 copies of aluminum hydroxide powder (made by Sumitomo Chemical Co., Ltd.) 
were added as an inorganic system filler in this solution, it distributed in it, and the epoxy resin 
composition (epoxy resin varnish) was prepared. This resin varnish was used, and the laminate 
sheet was produced and evaluated like Example 1. The result is shown in Table 1. 
[0133] 
[Table 1] 
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[0134] 

[Effect of the Invention] 

The laminate sheet using the epoxy resin composition of this invention is what does not have 
poisonous gas generating at non halogen, and was excellent in fire retardancy, heat resistance, 
moisture resistance, tracking resistance, etc., and is suitable for electronic equipment etc. so 
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that clearly from the above explanation and Table 1 . 
[0135] 

Namely, the fire-resistant epoxy resin composition concerning claim 1 , Since phosphorus atom 
content fire retardancy polyester resin (C) is contained in the epoxy resin composition which 
uses an epoxy resin (A) and a hardening agent (B) as an essential ingredient, Non halogen can 
attain flameproofing by making phosphorus atom content fire retardancy polyester resin (C) 
contain, and there is no generating of poisonous gas in the case of combustion, And it excelled in 
mold goods, and heat resistance, a water resisting property^ and chemical resistance should be 
further given to the hardened material of this epoxy resin composition; and it should excel in fire 
retardancy, solder-proof nature, moisture resistance, tracking resistance, etc. 
[0136] 

The invention of claim 2 the phosphorus atom content fire retardancy polyester resin (G-1) 
which has a reaction group as phosphorus atom content fire retardancy polyester resin (C) in 
claim 1 Since [ some hardening agents (B) or since it uses all and contains ], The heat 
resistance, the water resisting property, and chemical resistance which were further excellent in 
the hardened material of this epoxy resin composition should be given, and fire retardancy, 
solder-proof nature, moisture resistance, tracking resistance, etc. should be further excellent. 
[0137] 

Since the invention of claim 3 contains the phosphorus atom content fire retardancy polyester 
resin (C-2) which does not have a reaction group as phosphorus atom content fire retardancy 
polyester resin (G) in claim 1 or 2, The heat resistance, the water resisting property, and 
chemical resistance which were further excellent in the hardened material of this epoxy resin 
composition should be given, and fire retardancy, solder-proof nature, moisture resistance, 
tracking resistance, etc. should be further excellent. 
[0138] 

In claim 2 or 3, the phosphorus atom content fire retardancy polyester resin (C-1) which has a 
reaction group the invention of claim 4 A dicarboxylic acid component (p), A glycol component 
(q), a reactant grant ingredient (t), and the reactant Lynn content compound (s), In the sum total 
of a dicarboxylic acid component (p) and a reactant grant ingredient (t) so that the rate of a 
reactant grant ingredient (t) may be 1 - 60-mol % A condensation reaction or in order to carry 
out a polycondensation reaction, The heat resistance, the water resisting property, and chemical 
resistance which were further excellent in the hardened material of this epoxy resin composition 
should be given, and fire retardancy, solder-proof nature, moisture resistance, tracking 
resistance, etc. should be further excellent. 
[0139] 

In claim 3 or 4, the phosphorus atom content fire retardancy polyester resin (C-2) which does 
not have a reaction group the invention of claim 5 A dicarboxylic acid component (p), A glycol 
component (q) and the reactant Lynn content compound (s) A condensation reaction or in order 
to carry out a polycondensation reaction, The heat resistance, the water resisting property, and 
chemical resistance which were further excellent in the hardened material of this epoxy resin 
composition should be given, and fire retardancy, solder-proof nature, moisture resistance, 
tracking resistance, etc. should be further excellent. 
[0140] 

Since the invention of claim 6 is that in which a reactant grant ingredient (t) contains at least 
one of a tribasic acid anhydride and the tetrabasic acid anhydrides in claim 4 or 5, A carboxyl 
group can be made to be able to remain effectively in phosphorus atom content fire retardancy 
polyester resin, and the outstanding reactivity can be given. 
[0141] 

In either of claims 4 thru/or 6, the invention of claim 7 a reactant grant ingredient (t), Since it is 
a thing containing at least one side of the pyromellitic dianhydride which is the trimellitic 
anhydride and the tetrabasic acid anhydride which are tribasic acid anhydrides, a carboxyl group 
can be made to be able to remain effectively in phosphorus atom content fire retardancy 
polyester resin, and the outstanding reactivity can be given. 
[0142] 
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Since the invention of claim 8 has at least one sort of ester plasticity functional groups as which 
the reactant Lynn content compound (s) is chosen from a carboxyl group and hydroxy! in either 
of claims 4 thru/or 7, Good reactivity is obtained in the manufacturing process of phosphorus 
atom content fire retardancy polyester resin (C), and phosphorus atom content fire retardancy 
polyester resin can be obtained efficiently, 
[0143] 

Since the inventions of claim 9 are at least one sort of compounds in which the reactant Lynn 
content compound (s) is chosen from the group of a compound expressed with the above- 
menttonstf ger\era\ formula (I), (II), and (III) in either of claims 4 thru/dr 8, The fire-resistant 
effect whose manufacturing efficiency of phosphorus atom content fire retardancy polyester 
resin (C) was good, and especially improved and which was excellent is acquired. [ of the 
reactivity at the time of preparation of phosphorus atom content fire retardancy polyester resin 
(C) ] 
[0144] 

In either of claims 1 thru/or 9, some hardening agents (B) or since it uses all and novolak resin is 
contained, the crosslinking density of a hardened material increases, Tg (glass transition point), 
heat resistance, solder heat resistance of the invention of claim 10, etc. improve, and its 
performance as a laminate sheet use improves especially. 
[0145] 

Since the weight per epoxy equivalent of an epoxy resin (A) of the invention of claim 1 1 is 1 50 - 
1000 g/eq in either of claims 1 thru/or 10, The crosslinking density of a hardened material 
increases, Tg (glass transition point), heat resistance, solder heat resistance, etc. improve, and 
the performance as a laminate sheet use improves especially. 
[0146] 

In either of claims 1 thru/or 1 1, since an epoxy resin (A) consists only of what does not contain 
a halogen atom in the molecular structure; the invention of claim 12 can non-halogen-ize a 
constituent, and can control generating of the poisonous gas in the case of combustion. 
[0147] 

Since the prepreg concerning claim 13 impregnates a substrate with the fire-resistant epoxy 
resin composition according to any one of claims 1 to 12 and changes, Non halogen can attain 
flameproofing by making phosphorus atom content fire retardancy polyester resin contain, 
and there is no generating of poisonous gas in the case of combustion And it excelled in mold 
goods, and heat resistance, a water resisting property, and chemical resistance should be given 
to the mold goods which fabricated this prepreg further, and it should excel in fire retardancy, 
solder-proof nature, moisture resistance, tracking resistance, etc. 
[0148] 

In order that the laminate sheet concerning claim 14 may fabricate the prepreg according to 
claim 1 3, Non halogen can attain flameproofing by making phosphorus atom content fire 
retardancy polyester resin (C) contain, and there is no generating of poisonous gas in the case 
of combustion, And it excelled in mold goods, and heat resistance, a water resisting property, and 
chemical resistance should be further given to this laminate sheet, and it should excel in fire 
retardancy, solder-proof nature, moisture resistance, tracking resistance, etc. 
[0149] 

In order that the invention of claim 1 5 may carry out laminate molding of the metallic foil to the 
whole surface or both sides in claim 14, Non halogen can attain flameproofing by making 
phosphorus atom content fire retardancy polyester resin (C) contain, and there is no generating 
of poisonous gas in the case of combustion, And it excelled in mold goods, and heat resistance, a 
water resisting property, and chemical resistance should be further given to this laminate sheet, 
and it should excel in fire retardancy, solder-proof nature, moisture resistance, tracking 
resistance, etc. 
[0150] 

In order that the printed wired board concerning claim 16 may form a conductor wire in the 
whole surface or both sides of the laminate sheet according to claim 14 or 15, Non halogen can 
attain flameproofing by making phosphorus atom content fire retardancy polyester resin (C) 



http://www4.ipdl.inp^ 2008/06/03 



JP,2004-161805,A [DETAILED DESCRIPTION] 



25/25 ^— V 



contain in an insulating layer, and there is no generating of poisonous gas in the case of 
combustion, And it excelled in mold goods, and heat resistance, a water resisting property, and 
chemical resistance should be further given to this printed wired board, and it should excel in fire 
retardancy, solder-proof nature, moisture resistance, tracking resistance, etc. 



[Translation done.] 
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